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FRANKLIN WELLS. 


For thirty years a member of the State Board of Agriculture. 


FORTY-THIRD ANNUAL REPORT 
SS CE ir ARY 


OF THE 


STATE BOARD OF AGRICULTURE 


STATE OF MICHIGAN 
SEVENTEENTH ANNUAL REPORT 


OF THE 


PXreRIMENIT SIlALION 


PROM 


JULY 1, 1903, TO JUNE 30, 1904 


LIBRARY 
NEW YORK 
OTANICAL 
GARDEN, 


BY AUTHORITY 


LANSING, MICHIGAN J 
WYNKOOP HALLENBECK CRAWFORD CO., STATE PRINTERS 
1904 


“Von 1%, 1908, 


LIBRARY 
NEW YORK 
BOTANICAL 


REPORT. OF DHE SECRETARY «90. ee 


OF THE 


eat TE BOARD OF AGRICULTURE 


AGRICULTURAL CoLLEcE, July 1, 1994. 
To HonorasiE Aaron T. BLISS, 
Governor of the State of Michigan: 

Sir—I have the honor to submit to you herewith, as required by law, 
the accompanying report for the fiscal year ending June 30, 1904, with 
supplementary papers. 

Very respectfully, 
ADDISON M. BROWN, 
Secretary of the State Board of Agriculture. 


mba BOARD OF AGRICUL Tig 


Term expires 


CHARLES J. MONROE, South Haven, - . : - - (1907 
PRESIDENT OF THE BOarp. 

ROBERT D. GRAHAM, Grand Rapids, : - : - - 1905 
L. WHITNEY WATKINS, Manchester, - : - - . 1905 
CHARLES F. MOORE, St Clair, - - ; . : - - 1907 
AARON P. BLISS, Saginaw, - . - : : - 1909 
WILLIAM H. WALLACE, ie gore - - - : : - 1909 
AARON T. BLISS, Governor or THE Stare, - - - Hax-Officio. 
JONATHAN L. SNYDER, Pres. or tHE COLLEGE, — - - Ex-Officio. 


A. M. BROWN, Agricultural College, Secretary. 
B. F. DAVIS, Lansing, Treasurer. 


STANDING COMMITTEES. 


The President of the Board is ex-officio a member of each of the Stand- 
ing: Committees. 


Borany AND HorricuLrure, : R. D. Graham, C. F. Moore. 
3UILDINGS AND COLLEGE Property, <A. P. Bliss, R. D. Graham. 
CHEMICAL, PHYSICAL, BACTERIOLOGI- 

‘CAL AND OTHER DEPARTMENTS NOT 


OTHERWISE PROVIDED FOR - - A, P. Bliss; LE. W. Watkins: 

ISMPLOYEES, - - - - - R. D. Graham, C. F. Moore, 
J. L. Snyder. 

ENGLISH AND MATHEMATICS, — - > = We Hi Wallace; A> PY Biss 
EXPERIMENT SYTaTION, - : : C. F. Moore, L. W. Watkins. 
Farm MANAGEMENT, - : - .L, W.. Watkins, BR. D. Graham: 
IINANCE, - - - - - R..D. Graham, A. P: Bliss: 
FORESTRY, - - : : : - (ASP. Bliss, ©» F.-Moore; 
FARMERS’ INSTITUTES, - ; : C. F. Moore, R. D. Graham. 
LAND GRANT, - - - : - jL. W. Watkins, W. H. Wallace. 
LIBRARY, - - - : O..F; Moore, Av Py Bliss: 
MECHANICAL DEPARTMENT, - - - |W. H. Wallace, C. F. Moore: 


MILITARY AND ATHLETICS, - - L. W. Watkins, W. H. Wallace. 


STATE AGRICULTURAL GOEREEGE 


(Under control of the State Board of Agriculture.) 


FACULTY AND OTHER OFFICERS. 


JONATHAN L. Snyper, A. M., Ph. D., President; * © ° Feb. 25, ’96. 

Wm. J. Bean, A. M., M. S., Ph. D., Professor of Botany and Curator of 
the Botanical Museum; * ” July 9, ’70; ° Sept. 1, ’02. 

Frank 8. Kuepzin, M. 8., Professor of Chemistry; “ Sept. 15, °80; ° © Sept. 
ft 02: 

Wituram S. Hotpsworrn, M. 8., Professor of Drawing; * Feb. 22, ’S1; 
PoAug 22, 280; "° Septeel; 03. 

aye kt. Tarp M.-S.; Superintendent of Farmers’ Institutes and State 
Inspector ‘of Orchards and Nurseries; * Aug. 1, ’88; °° July 
1, 02. 

Howarp Epwarps, A. M., LL. D., Professor of English Literature and 
Modern Languages ; © Aug, 25,790, 

Herman K. Vepper, C. E., Professor of Mathematics and Civil Engineer- 
ing bse Sent ais. oie 

Ciinton D. Smiru, M. S8., Dean of Short Courses, College Extension Lec- 
turers! Sept. 8079as ¢ aulyak 02: 

Cuartes L. Wen, B. S., Professor of Mechanical Kngineering and J)i- 
rector of the Mechanical Department; * » © Sept. if 193} 

Water B. Barrows, B. 8., Professor of Zoology and Phy siology and 
Curator of the General Museum; * © © Feb. 15, ’94. 

Grorce A. WareRMAN, B.S8., M. D. C., Professor of Veterinary Science; 
P< Sept. 9298. - 

Cuartes E. Marsuauy, Ph. D., Professor of Bacteriology and Hygiene; 
=epept. 7985 P<" Sent.nt, “02. 

Uxnysses P. Heprickx, M. 8., Professor of Horticulture and Landscape 
Gardening and Superintendent of Grounds; “ Sept. 1, °99; 
~Pcdulyedy 02: 

JosepH A. Jerrery, B. S. A., Professor of Agronomy and Soil Physics; 
“Sept. 1; 7095 "* Nove die 202: 

*“Masor Ciartes A. Vernou, U.S. A., Professor of Military Science and 
Tactics >> 2° COG 62200. 

Maup Giucurist, B. 8., Dean of the Women’s Department; * ” © Sept. 
AI 

Appison M. Brown, A. B., Secretary; * ° ° June 1, ’02. 


ab 


FACULTY AND OTHER OFFICERS. ; 7 


Ropert 8S. Suaw, B.S. A., Professor of Agriculture and Superintendent 
or Harm; “> © Sept: 1, ’02. 

Ernest E. Bocur, M. S., A. M., Professor of Forestry, * °° Sept. 1, ’02. 

Masor Witiiam H. Kew, U. 8. A., Professor of Military Science and 
Tactics; * > ° Feb. 24, 704. 

Arruur R. Sawyer, EF. E., Professor of Physics and Electrical Engineer- 

ins ic Arik 14) 204 

Witpur O. Heprick, M. 8., Assistant Professor of History and Political 
Economy; * © Aug. 24, ’91;-° Sept. 1, ’93. . 

Warren Bascock, B. 8., Assistant Professor of Mathematics; “ ° June 
BO. Sie Sept oo: 

**Martin D. Arkins, A. B., Assistant Professor of Physics and Hlectri- 
cal Engineering; “ °° Sept. 1, ’99. 

I. Sytvesrer Kine, Assistant Professor of English; “ Jan. 1, ’00; ° ° 
Sept 1, ’02. 

Herman W. Reynovps, B. 8. in M. E., Assistant Professor of Mechani- 
cal Engineering; “ Sept. 1, 00; ° © Sept. 1, 702. 

James B. Danpeno, A. M., Ph. D., Assistant Professor of Botany; * ° 
Sept. 1, 702. 


Cc 


The names of instructors whose resignations took effect between June 
30 and Sept. 1, 03, do not appear below. 


THomas Gunson, Instructor in Floriculture and Foreman of Greenhouse ; 
Se Anril i ede Marehsl. ’0ds 

Mrs. Linpa E. Lannon, Librarian; “ ° ° Aug. 24, 91. 

Burton O. Loncyear, B. S., Instructor in Botany; * ” ° Feb. 15, 794. 

W. S. Leonarp, Instructor in Mechanical Engineering; * ? ° Sept 1, ’96. 

Rourus H. Perrit, B. 8. A., Instructor in Zoology; * °° Feb. 1, ’97. 

77 Mrs. Jennie L. kK. Haner, Instructor in Domestic Art; US Senter ie 

Cuace Newman, Instructor in Mechanical Drawing; “ " Sept. 1, ’97; © 
July 23, 701. 

H.C. Baker, Foreman of Foundry; * °° Nov. 1, ’97. 

Carotine L. Hour, Instructor in Drawing; * » ° Sept. 1, 98. 

Berta M. Wetiman, B. 8., B. Pd., Instructor in English; * » ° Sept. 
£5200: | 

S. Frep Epwarps, M. S., Instructor in Bacteriology and Hygiene; 
Sept. -1,,° 00: 

Carrie A. Lyrorp, B. L., Instructor in Domestic Science; “ Sept. 1, 00; 
b © Sept. 1, 702. 

Sarauw B.S. Avery, Instructor in Physical Culture; * © Sept. 1, 700. 

JoHn Micuets, B. 8. A., Instructor in Dairying; “? © Sept. 1, *00. 

Jesse J. Mynrs, B. S., Instructor in Zoology; * ” © Sept. 1, ’01. 

+H. K. Parerarcune, B. S., Assistant Librarian; “> ° Sept. 1, 702. 

Leroy F. Harza, B. S., Instructor in Mathematics; “? © Sept. 1, 02. 

JeNNETTE C. Carpenter, B. S., Instructor in Cookery; * ? ° Sept. 1, 702. 

Louisp Freyuorer, B. S., Instructor in Music; * ? ° Sept. 1, ’02. 

Mrs. Mar Ginctes, Instructor in Sewing; “°° Sept. 1, 702. 

L. W. Sawve tte, B. S., Ph B., Instructor in English; “°° Sept. 1, ‘02. 

L. G. Hotsroox, Ph. B., Instructor in Physics; “ ° ° Sept. 1, 02. 

Harry S. Reep, Instructor in Chemistry; “> ° Sept. 1, ’02. 


abe 


8 - STATE BOARD OF AGRICULTURE. 


ANpREW KrenreL, Foreman Wood Shop; * ” © Sept. 1, ’02. 

H. W. Norron, Jr., B. S., Instructor in Animal Husbandry; * ” © Sept. 
1 Wi 

+O. O. CHurcHILL, B. S., Instructor in Agriculture; * °° Sept. 1, 703. 

Ray R. Tower, B. S., Instructor in Chemistry; * > © Sept. 1, ’03. 

Oris M. Rices, Instructor in Chemistry; * ° ° Sept. 1, 703. 

Perry H. Epmonps, Instructor in Chemistry; “ ° © Sept. 1, 703. 

RicHarp Hopkins, B. 8. in C. E., Instructor in Civil Engineering ; 
Sept. 1, ’03. 

Grorce W. Harrwett, Ph, B., Instructor in Mathematics; “°° Sept. 1,703. 

Wittiam J. Garren, B. S., Instructor in Mathematics; * ° © Sept. 1, ’03. 

Warp R. Suepp, B. 8., Instructor in Mechanical Engineering; * ? © Sept. 


ape 


10a; 
Grorce Tryon, B. 8., Instructor in Mechanical Engineering; * > ° Sept. 
Le 03: 


Harvey L. Curtis, A. M., Instructor in Physics; “> ° Sept. 1, 703. 

HeLen E. Sr. Joun, Instructor in Sewing; *” © Sept. 1, ’03. 

(Hester L. Brewer, B. 8., Director of Physical Culture; *? ° Sept. 1, 03. 
Apert E. Jones, A. B., Instructor in Mathematics; “ > © Sept. 15, 703. 
Cc. A. McCur, B. S., Instructor in Horticulture; * °° Oct. 1, 703. 

{H. J. Evsrace, B. 8., Instructor in Horticulture; *° * Jan. 1, 04. 
Lestis B. McWerny, B. 8., Instructor in Agriculture; “ °° June 1, ’04. 
Pact THeopoerr, Foreman of Forge Shop. 

rep C. Kenney, Cashier; * > Sept. 18, 95; ° Oct. 1, ’97. 

Lena M. Maxwetu, Bookkeeper; * » ° July 1, ’02. 

S. Arice Earu, Clerk to Secretary; * © ° Oct. 1, ’02. 

Eiina YAKELEY, Secretary to President; * ? © July 15, ’03. 

L. F. Neweu, Engineer; * °° Jan. 1, 798. 

E. A. Bown, Architect; “> ° Jan. 1, ’02. 
ftoweNa Kercuam, in charge of College Hospital; * ? © Sept. 1, ’00. 
Gerrit Massevink, B. S., Editor M. A. ©. Record; * » ° Sept. 1, 03. 
CAROLINE Batpacu, Assistant Librarian; * °° Jan. 1, ’04. 


a First Appointment. 
b Present Appointment. 
c Present Title. 

* Resigned, February, 238, ’04. 
** Resigned, September 30, ’03. 
+ Resigned, October 15, ’03. 

t Resigned, May 81, ’04. 
* Resigned, February 6, ’04. 
+t Absent on leave. 


AGRICULTURAL EXPERIMENT STATION 


OF THE 


MICHIGAN AGRICULTURAL COLLEGE. 


(Under the control of the State Board of Agriculture.) 


STATION COUNCIL. 


Ja. SNYDER: VM. AL. Ph.D, Pres:, F. W. Rosison, B. S., - Chemist 
Ex-oficio Member. | Cuas. E. MAarSHAtyt, Ph. D., 

CLINTON D. SmitrH, M. S., Director. | Bacteriologist and Hygienist. 

ree Arn MES. Horticulturist. | R. S. SHaw, B.S. A., Experimenter 

eae Rearnie he. As with Live Stock. 

Consulting Entomologist. | A. M. Brown, A. B., Sec. and Treas. 


ADVISORY AND ASSISTANT STAFF. 


*M. L. DEAN, - Asst. in Horticulture. | S. Frep Epwarps, M. S., 
F. S. Kepzir, M. S., Associate Chemist. | Asst. in Bacteriology and Hygiene. 
Gro. A. WATERMAN, V. S., M. D. C., | T. A. FARRAND, - In charge of South 
Consulting Veterinarian. | Haven sub-station. 
B. O. LONGYEAR, B. S., | Leo. M. Geismar, Chatham, in charge of 
Acting Consulting Botanist. Upper Peninsula Experiment Station. 
Mrs. L. E. LAnpon, - Librarian. | 


SUB-STATIONS. 


Grayling, Crawford county, 80 acres deeded. 

South Haven, Van Buren county, 10 acres rented; 5 acres deeded. Local Agent, 
T. A. Farrand. 

Chatham, Alger county, 160 acres deeded. Local Agent, Leo M. Geismar. 


STANDING COMMITTEE IN CHARGE. 


Hon. CHARLES F. Moore, - - - - - - - . - - . St.7@lair: 
Hon. L. WiWITNEY WATKINS, - - - - - - - - Manchester. 


STATE WEATHER SERVICE. 


(Under the control of the State Board of Agriculture.) 


OFFICERS OF THE SERVICE. 


DIRECTOR, - - - - - . C. F. Schneider, U. S. Weather Service. 


* Resigned Sept. 30, ’04. 
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ACCOUNTS OF THE STATE AGRICULTURAL 


COLLEGE 


FOR THE YEAR ENDING JUNE 30, 


SECRETARY’S FINANCIAL REPORT. 


1904, 


$3,668 46 
6,025 74 


41,880 22 


lve ets sao GaSMiOlM MaMa ceetorevels nee eietadecedetate tal eletenciene 
July 1,1903. To cash on deposit, college treasurer........... 
June 30, 1904. To special appropriation receipts: 
TOM QtaterLreaSumrer: <.cguues steucce exc ewele nisl 
From United States Treasurer............. 
From institution and other sources......... 
June 30, 1904. By special appropriation disbursements............-....+s+eeeeeereees 


June 30, 1904. To current account receipts: 


By 


(Gibhisves ai nerereronvi ew als os igs Glam chen oo e.0.td oo chs : 
Supplementary ACCOUNTS: . 2 <5. crGe op cue 


From State Treasurer, land grant interest. . 

One-tenth mill tax.... 
From United States Treasurer............. 
From institution and other sources......... 
From South Haven Experiment Station. ... 
From Upper Peninsula Experiment Station. 
Brom HanmMenrs!INsStituces- tetera -leersteese 


HID 
Srotb or 


general account disbursements: 


By cash on deposit, college treasurer....:2...5...52..-.- 
ByiGash) om mans. tec. ie inst eee teo aaehenetetae 


198,587 15 


Gre 


196,496 93 
7,165 96 
1,163 00 


S| 


$250,161 


$250,161 57 


TABLE No. 1.—Tabular exhibit of secretary's report. 


Balance sheet, ‘Transactions, July 1, 1903, Balance sheet, 
July 1, 1903. | to June 30, 1904. June 30, 1904. 
| Dr. Cr. | Dr. | Cr: Dr. Cr: 
Uae 
Jn Rea ae ee $3,668 46|). 0.02...  @5505 46 fsa: ees |'$1.163 00] sci senes 
Wollepe treaSuLerrs eevee sae G BO25 (ele meine es eeaveamecer nee $1,140 22) 7,165 96|......-.. 
Special appropriations........ ie rhe teaareur 5 $8,873 72) 41,880 22 EUR RI sha a cio ola $5,418 26 
CMTE MT ACCOUMMES: cients © eres le aay aparece 820 48) 197,375 58| 177,754 61!......... 2,910 70 
SUD DIEMEMbALy ACCOUMMESS meteor « sche). epenaia ||| eralscuteileopens 2a IRC Sas PE A he OlGword od oc 
| | 
PRG TAS ire crete ane ra) cats ee eee te | $9,694 20 $9,694 20) $242,972 83] $242,972 83 $8,328 96) $8,328 96 
| | 


*Treasurer’s statement is greater July 1, 1903, by $ 


rants outstanding. 


6,550.77, and June 30, 


TREASURER’S ACCOUNT. 


Balanceon hand duly: 17 MOOS cine lye ane svecee nyela =e estore eevee etaaeet slope atede sl ei era: 
Receipts from State Treasurer and secretary........-.....-.- 
Interest on deposits, 12 months at 24 percent................ 


Warrants paid Jul 
Balance on hand J 


y 1, 1903, to June 30, 1904 


UNE SO}, LOO: asc Speer etina cule © Clete eiemea alle aun tae 


BIO el lines re, Sl. Se eee ene La tome, pias ete, Sere RR aed a pd i Re Amin ein 


1904, by $13,143.03 war- 


Cr 


$235,399 79 
20,308 99 


$255,708 78 


ite 


ACCOUNTS. 


- 
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66 GES 6S | 66 ZEs'6$ 89 cEs'crs F6 ES2'0S$ |ce Oss's$ 00 000'98$ \06 FL8'8$ 06 FZ8'S$° | 
ae Sueieer lee aes Ae A Til wee omen ak | ea ol ea TO a. eus's 
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12 STATE BOARD OF AGRICULTURE. 
TABLE No. 3.—Current account, July 1, 1908, to June 380, 1904. 
Dr. Cr. 
On account of— ee ee ne By receipts. 


U.S. Treasurer, fifteenth annual payment under act of congress of August 


31) OS a aOR 0 ara als chat hes le eed eee eS cna SRI 
Suave yPreasurer, ONe-LEnth Milllibaare cairo eeed ee aera eee ee eit ay to 
erate treasurer, interest on proceeds of sales of U.S. land grant............. 
A ATIOS PF Seveceisve ans wisla le SRAM eva distinaliotey a(taor ae ae ae Ree eee irons ee 


Pornhicultural departments x. eraic, suerte os sin slates ee cle a Eee oe ire nek 
Mechanical department). liraccccrcsec cen ves eRe eee eR tee a ener naar 
LGA PMS CEMATtIME ss cic. s eee sos: mse ave ge Miele ce MEER eck aie ategia AL eaten MateMane ove Te 
CLGANINE/ASMATEMICTIE 3 oc tas. ce: Ses eea ee erence STs to et OVER ae aT Ser ae 


ETT CO ys oR etree orCese es a rei whe a enee aa ONE ues Oe IRS RET ERE Ae eee ae ee SI ag SU A et TRS 
PRG ETDISTINE aie ons ciavievelio overcome de neha eee eU ale ee ae MMT acer tee hie ye Beer et eae tet ceca aitapeach 
IPP ATAC SIEVE CONC: Si eiacanitvane ears save vedone tlttue sereka toto. bopeks 1 dea o: bes ot RM e a ea Peto ene 
MPIECIAIMCOUTSES 1c as veelatraoleae are te te pace es let me soley ei eens tne on Gan me Ea ce eee 


NC ACETDICIAED AT OMENUS s,srelaioieel alc auaieolapieis poss seforeen a shes ensietate Metene do ei ctotersiens 
MOT Stati eK eels retoctne cue lee ee ate a een ed eae whe acai ain See as aN nat 2 
IMISCEMEMEONUS rreits o coe rekeroearere taneaa waaay Samet tet Rae emcee ccrnevan aha east guy (oy teh aw rea Ore 


Supplementary amounts: 
DIRE GTIAS pers ac casts, she tense tana acoso abana bos siatoteiad aes ene ams tenet ot erm emae ce 
ALINELS ANISEILUTES. cosi<chesc snus) says epo ta atererarel tutte Pan cre See Ree are Phe oat aae 
South Havenlexpertment station. veneers a eva iereiioteir sine ienaierie 
Upper Penimsulaexperiment station. eyebrows ciel e eecenerai nia» crettiere 


Balanceiat bezinning of period, Duly 11903.) mr ne melee) este ie) ois ere 
Balance at/closeiof periods June sO) 1 9045... ie ce te sure crores elteeiereer acter 


ROTA Stora ccd arate avales cue tax alctoncas"eceie oe, ovate ec ete cUB ee ORE le arate ee hob Lonseeie ieee ae 


eee eee eee ee 


$68,337 92 
12,583 


63 


$199,407 63 


TABLE No. 4.—Experiment station account, July 1, 1903, to June 30, 1904. 


Drs 
To disburse- 


On account of— A 
ments. 

Baancesrombphscal year, Iuly1.; GOB eis «cue ersis  cbsls quctore se cueieliews lathohe ale iste foie cal eee eee ae 
WES Shreasuner for tiscaliyeatic aks, srs.< aici ia ia ado: saeeceitees elle leverore bit nelencic re nenereal eon anak neers 
PRETUIMZETIICENSC TEES e iece cia ne. seals ls’ ana cheushay acre hei Mena) a eeeeh aeons men Se EADIE etieal C eaieeenneae 
SSLATIOS 1a aretenenerscnsevievenere “elalin ii aalares anaat arte fall G astele hic cteniel oon ai waraike PA Pers Mr a oon $7,390 72 
HAMM COPANO OM tyne telctel ote tots raise erecere te chen Geet os oeces ncaa aL eee Re aetna re 3,606 94 
HMorienlturaldeparpment. sr cio<cinee autor ce eteree esas emo te eis eee 404 48 
Chemical department... /oci: ciersre enclave. he ate ale ecane ers Bue eerere ae eae eet 1,874 13 
Botdnicak department.) wis cies cctstettore air ene aie ee ee eee 185 04 
Hntomolorical departments’ .ic.:.tersate «econ cite hers aucions eae eae ae pete cere 454 64 
NEU DIARY, cescaoce waco ero iaieriore elete easter ned be ISR Oe ERT tee mater aT ARO neces eae Be 159 32 
MUNCIE ir jace aris (ans avreneiepe ote yave severe ecaiard sie eset lte de (ela oie ee eae eae ot hen teee 30 00 
SECTELALY SOM CO ae esses watchers ave carte he a dipteae shou OST Ee DE eaten aE aay 737 31 
VGTOTITIATY: «555 5:5 cto Glas aheta's ietelel eyo4kts AR ae ee oe eae ate ee RE ene a ie ae ee 68 15 
IGT (es 2} 0] Cannes SERS po ein Tet ne meen any (oy mere gabe Bhi RP Tony athiats Geeks, Bee 1,750 69 
Bacteriological department i.zisyiiscwite cote eee eee ee eaten 1,536 92 
DD ITECEGOI7S OLE CO a ais 2). Siete here epee Tae ET eee eee eae ae ee 200 85 
Balance on hand June 30, 1904, close of fiscal year...............20cceeeee 1,448 16 

4 Wo} ee ae EEE aire vat Ln ewe tym near atin Cork ys, cin st ghce $19,847 35 


Cr. 
By receipts. 


$19,847 


AGRICULTURAL COLLEGE ACCOUNTS. 


TABLE No. 5.—Regular employes and salariés.* 


Grade. 


President’s Office. 
LPXTG rn Rea Ee oe ER Ne ae eee oh 
CGRELALU CRs coucatera farts lal ome aa Wel aT manera 


Agricultural Department. 
PEEOLESSOU Ee tac cye ins/es oava oe sel 6 Sa 
Prof.of Agronomy........ : 
Inst’r Animal Husbandry. 

Pea LAITY ANE 50-10,0\s1 «s/c 5. « 
BLPAPTICULEUTC: . aiec os sc as 
Foreman of College Farm 
CET ALNVIDED Ga eiicisc sccesceven Marca 


Bacteriological Dept. 
ETGLESSOM ty oity ic carorato le anal’: wta's: fe els 38 


Botanical Dept. 
WTUATOSSOTE Sn vor sicvclothlaia e's eevee cele aie. 
ASST ENOLCSSOL) i aisterele nls eels o aceras oad 
BISETUIC LON sorcerers cteia avaccrateic ese eleye s 


Chemical Dept. 
PEGI ESSO I ste Rote vaeniee to ceabe te arp psa tase 


Rate 


$5,000 


500 


per year. 


13 
Classification. 
fia REGIS ae Other sources. 
Experim’t 
Current. Abatten 
| 
| 
Bo OOOGOO Rewrite ave oo ication Dwelling. 
HOOR COUR Eas craciers wt ioe ar Wate. he gone eee 


1,000 00 TOO QROO) Wr arelarrstal ters 
600 00 NETO UN mica Me ocr 
LETSUO UM doepoccsllococ sostec 
Ia DIONE Ain ied eel Pics cota ine 
700 00 LOOMOO! tyne tae ae 
1,700 00 300 00).......-.. 


Drawing Dept. 
EOLESSON cls ala, <) cxstelajere se ole eivieje ordes 


English Dept. 
PARTE eye toc cbates eters oi aia teleaia stab eters) « 
Asst. Professor 
Instructor RE Cee rts tres 


Pe ee 


Forestry Dept. 
PaO eet Sorc. ae cisrn.» aici acersi's sie) oye 


MAVALESSOM vaya a'avclake oie sia ore1 eves ele: a's 


History and Pol. Economy Dept 
FASS Dt ROLESSOM es eye) eso) aisle cleNa ole ne e.0e 


Institutes and Nursery Tuspectors: 
Superintendent............. Deeper 


Library Dept. 
HEAD TATION: creleiec claie\ eles o/cicie's sels» oiche.° 


Mathematical Dept. 
TEEN PESISO) Cage ine nC re DIGIC TCRCIRG 35 


Inst’r Civil Engineering... 
“Mathematics ....... 


“ “a 
“a “ 


ee 


ee ee re 


600 00 
| 


ee ee ee ee 
Cn ee aC ee 


Dwelling. 
Rooms. 


eee ese eee em 


700 00} Dwelling. 


Dwelling. 
Rooms. 


ee 


*With exception of President’s arranged alphabetically according fo  Dedartnicnt 
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STATE BOARD OF AGRICULTURE. 


Tasie No. 5.—Concluded. 


Grade. 


Mechanical Dept.. 


Rate 
per year. 


Classification. 


Current. 


PP FOTESSON. es toc as sicic i Teouses aus is cele 1ekass levees $1,800 00) $1,800 00, 
NSS ttl TOLESSOD apace c suctehous sheet eve eects 1,400 00 1,400 00 
HS HTC LOL recs teie te atacsatcatewtis eterna teee te 750 00 750 00 
Sta Ret hie Me Neon euatintavicrdl a aycpesecatata 600 00 600 00 
Foreman Machine Shop............. 1,000 00 1,000 00 
Boreman WoOd SOD... «cee... ae 700 00 700 00 
IRLOTENIA My MOUMIUGLE Yi .uers cre lode veheuerar stevens eas 750 00 750 00 
GER Sek PERE Tae ar cjcrenaaioveheietehotepayee 480 00 480 00 
Military Dept. 
PE NOLES SOM atest sr ctere ersc shone tio ke Mako sbonsh eee 576 00 576 00 
Miscellaneous. : 
IATEHITCEE S aciciels ata kee eet ae pee ten 1,560 00 1,500 00 
MPINECEsS cranhecntipcre oe siecle @ tae 1,150 00 1,150 00 
IMI OL A icre acts ity Sone ec cayapera ce eae arate 900 00 900 00 
INTE hitawy auCOIMAaI aw .:ccsyhe a cuern mote eetoe 480 00 480 00 
Editor M. A. C. Record and Clerk to 
IPTESIGEMES eyes creak ean ee 1,000 00 1,000 00 
Dean Short Courses and Director Ex- 
PEhIMENb SbatlOl ees s.ccee se ecee cians 2,000 00 400 00 
Dept. of Physics. 
ENGLESSOYE ies = ieteivieys "ccheisieltie resetsvevenoters 2.000 00 2,000 00 
MATES UE Co Olea atkers yecoxond Wier oncareictevetars eae 600 00 600 00 
LR die te ena E Seer Ae MERAH ES 700 00 700 00 
Dept. of Physical Culture. 
WD INCCHOT Sites wieyoteweincenele ane avers levers apetnre 1,200 00 1,200 00 
Secretary’s Office. 
NIEGROUALY atonal ener stebers Peronecoleteuatsteuscaxsweyene 1,800 00 300 00 
WASHICT eee cereale pare rot coerelece sbctoeueh state 1,200 00 1,000 00 
POOKKGE WED Ring wate cf stele loyal erence lovey sige te 600 00 500 00 
OO ete elels So testieie Gass Gus wie whe wil ke 500 00 375 00 
Veterinary Dept. 
IPGOLESSON AA -isya e Vatezenaes teh aWeteteiszlons Gust stahere 1,500 00 1,200 00 
Women’s Dept. 
GARY err wetelord chase eure horde eraueanethers 1,400 00 1,400 00 
inGh avai ten dl Yee See Dae Ole Oo olay. 500 00 500 00 
Pe DOMEStIC SCIENCES peice > atelier 800 00 800 00 
Seu PIV SICA UIGUTCs racic « oeuele chee 550 00 550 00 
SNITISI Cee pe Seancre it vs teh eae 800 00 800 00 
Hem COOKOTVizy iors. «ager nk ts) woo ete 600 00 600 00 
Se EWI hase cranes cee eae 350 00 350 00 
Nurse in charge College Hospital..... 450 00 450 00 
Zoological Dept. 
ESROPTESSOL A erencrcts. provera ieee: aya es eliavevtarehar 1,800 00 1,800 00 
WAITS CTI OT paris veces cuevene tesa neste aint Oo apes 1,100 00 500 00 
ees ec favietexes oie: ace const sistas e's; erajeusnaes 700 00 700 00 
LNG Dall i tore ieaa Haters ote Sarcantusbanerahancieiwmavareroes $82,916 00| $73,721 00 


*In lieu of quarters. Salary paid by U.S. Government. 


Experim’t 
station. 


rd 


$7,495 00 


Other sources. 


ee 


$1,700 00 


Dwelling. 


mM am 


a ret 


Dwelling. — 


Dwelling. 


AGRICULTURAL COLLEGE ACCOUNTS. 


15 


TABLE No. 6.—Income of the State Agricultural College from all outside sources 
from the date of its foundation to the present time. 


From State Legislature. | 


From U. 8. Congress. 


Year. Morrill act of é P Total. 
__ | Land sales, | 1862, interest Hieieh act | von act | 
For current) For special | salt spring from caste era 1 » SUD 
expenses. | purposes. | and swamp land grant | © c ti MEY ie Tay 
land grants.| and trespass.| S'@tion. | endowment. 
i — = | 
| | | 
rece Joc r rete eens | siietavenn te @leiei Abed Crers OL OI, Seen s eee tore iei|l Saceecontrs: abe tonsil enon ae ee eee $56,320 00 
Di | Sheree) sole) ee rela faye) Se aver aie) ero cwi fie) e 5i(6 8 oan see) e dike a 6 aie oF ee foi's |iclella be eve = wls\[ nib) slis eels sie.e)f © «eke. 'stsiaie et enene 
ese Hime OOOL OO tres de avnxe Sere | wae Bele ake came [No naa we debe Mola citveieetmrcls 8 Pest cn eee ene are 40,000 00 
PPS ey he atieva, Siete ket clave | Shey (ow, athcaat dente]! ier chet dle loflatats ayphetaika ta Sy, pov ota cee [ho tv po aMadia\cocah oufe, aif! mttaynt ars Taken alee belie it oniete cae eae a 
1859 | Hy SOMOS isa sake Bess Rape sind Soycee pus er Sars as a ae 37,500 00 
Papper Aces lini): hci tee tae,” a fak see a lewis ol aa ale 
1861. ‘| GeHOO ZOD Ie fd eaoarcss spree lone Rie LDA 20 [te wet ot MecParaveracziltere -aietaka, aq cue ae" pateaeca rons ener 6,652 25 
1862.. EOLOOO OO). a Hse eee tee OS OT Oe rece IPE A Oa cS ene ee ae ge 10,218 97 
1863. .| DOOOMOD Ress: 2-5 ora pA S407, Ole oh ae o lok aurea tee Ee ee 9,407 80 
1864.-/ 9,000 00)... 6.25... fe Be ON eee ese, het tins k | de ate see | 9,726 09 
ie65.| 15,000: O0le os. ..0. x. ae ALS GH Ic ae TANS els Sei tane That Steir ast | 16,156 61 
1866. DS OUOMOOK ARTS - tral / ROO4SSD7 IC. Jae eh eel Sere AS oe ee ee | 16,094 27 
1867 ZO OOO MOO) sere eic.- sve 2 het ea GOB eal tara ciate iene av aotenes | Seetetass SLA ata ukers Aaa | 27,608 38 
1868. 20:00000|S..25 sxe dest Sete AIG Pies, Sed rs Nid Por | ansity ocbtsrey caer cht Paes eee eto | 20,592 49 
1869 20,000 00) $30,000 00) SDS -IGD estes ate ee| ae eee tee 67,617 96 
1370.2|2" 20,000 OO). /.2.. .= 222 OPT ODN BSI ms. seal eotee ee ee | 24,040 95 
1871 ~ 18,250 00, 10,500 00) yf SOM Ati eraneysh 26h ors ie: cae" [by Pile San re nevertote | 36,671 56 
1872. .| 18,250 00. 3,000 00 MAES: GD Se UN Seance ane lahat ates acon 28,642 70 
1873. 21,796 00 15,602 00) MOS 9'€OGHe oe cece at Hateeap ten e-cuntoted 48,467 19 
1874. 13,000 00 15,602 00, BAM GT HOS a or. erates sieves | ierere MehcLa ces 42,814 11 
1875. 7,638 00 7,755 50| LASAA GIA AS eet s whale eee aed 29,984 17 
1876. 7,638 00. 6,755 50) 16,830 17| at 4,0 creBM RASS Me fotehh fo. vere ene 32,996 76 
1877. 6,150 00 30,686 80 UE 72 SO suecescuevelpsekokce|C.c nie creme ne cate 52,988 72 
1878. 6,150 OO) 5,686 80, 15,807 09} ae tae Cee ae feel acoie Cheehe ete 28,470 49 
1879. 4,971 80) 16,068 32, UO/O78, 22 WSF ticie soe nalls ade Seer 38,730 56 
1880. 4,971 80 7,068 32! Je So MLA aie wie ecduchovan e! | Sreyets: cle die ever} 30,674 91 
1881. 7,249 00! 43,720 50! 20935252 oe oon Lele cone 72,366 70 
1882. 7,249 00} 8,945 50 DP SOT AD terete ater eae tate, hoe ain ace Se | 39,060 41 
1883. 8,385 00) 23,793 00 305749) GO) eivetele cts ave ie be coceemeh tal ecomeas 63,319 55 
1884. 8,385 00) 10,526 00) DM DOD AN lapateteln yo ve, aude llke etegonawn eee | 48,080 62 
RBA: « ! cists 2 35,103 00. 29:7'70" 40\ ites eo Ales heme 65,060 90 
SSO nella stake cies: ot OMe OO Wychoss evden at SO;4GE (OAs fected sraregad lpomteyatanes te 53,078 04 
Seal dete ees rere «, 0 * 44,040 00) DAG ML Cbd |terevasts-stotoi ete sea] ketenes Loreen uneeeee 68,849 57 
NSS Settee = 2 ke xl 0, 2-50} 32,406 601 $15,000 00)..:.......% 78,303 30 
PERO lise ott, & Canlaon | * 20,973 00 31,322 69 ESSOOO AGO Weep tore are ote 67,306 19 
| | } 
SOO rosivelorane eevee. te * 27,172 00) 238 50. 32,360 64) 15,000 00) $15,000 00) 89,771 14 
[Ut BE Ne cee aes 22,947 50) 37 38 34,750 54 15,000 00, 16,000 00) 88,735 42 
LSS AR | oe era es 22,947 50) 137 38) 34,948 12 15,000 00) 17,000 00) 90,033 00 
TADS He ey Se ee 18,862 50! 10 50 37,927 04 15,000 00) 18,000 00) 89,800 04 
POA SNe Vax toe te atSce 18,862 50) 433 59 44,527 26 15,000 oa 19,000 00) 97,823 35 
BOs relists, | there are £19,000 00) 10 50 45,301 85 15,000 00) 20,000 00 99,312 35 
MSO Hr lievayclctem, «eae eae telits OOO OO ca ee eee ee 43,886 40, 15,000 00, 21,000 00) 95,886 40 
US ited ll Melee ex ac tucteriss de NekZe7OO OOli 0% eaters 43,779 54 15,000 00; 22,000 00| 98,479 54 
RO Bieweleeos cae she Sas ye Clint Ue deros OOOO Naat cp seer tin 47,508 28 15,000 OO 23,000 00) 103,008 28 
SO ea er eas way Oh, a) § 8,750 00| 705 00 52,526 11 15,000 00) 24,000 00| 100,981 11 
OMOEA ere aoe see wie ene | $72,500 00 175 00 72,298 38 15,000 00) 25,000 00 184,973 38 
TL TOASTY ees eye omen S72" 500) 00) eeeeee cue 63,976 79 15,000 00 25,000 00 176,476 79 
1902-.!° 100;000 00} J%-1,000- 00}............ 64,081 81 15,000 00 25,000 00) 205,081 81 
See py LOOL000 OOP 1000" O02 2 ac Se 65,573 90 15,000 00 25,000 00) 206,573 90 
1904..} 100,000 00) §[{ 1,000 00 61 19 67,312 37 15,000 00) 25,000 00° 208,373 56 
Totals. $662,083 60| $726,937 74) $101,723 66 $1,136,366 99 $255,000 00 $320,000 00/$3,203,112 29 
* Including appropriations for weather service. 
+ October 1, 1886, to June 30, 1887, nine months. : 
iE ee uGgnE $5,000 pes institutes ie - rue for seater service. 
§ Including $2,750 for institutes and $500 for weather service. 
|| Including $5,500 for institutes and $1,000 for weather service. 
§{ Including $5,500 for institutes and $1,000 for weather service. 


To June 30. 


44 Weather service. 
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SUMMARY OF INVENTORY, JUNE 30, 1904. 


Pollese farm and park, 671, Acres! @ SLO ayn escent ce eneneeh ween nete teens $46,970 00 
Aphiletie held and: drive: Ws AGrES=@SSireH Oe acer shevenelicle sje) cre ois aya enarens 1,137 50 
Buildings— 
LAbrary. and museum: sbuiltiet Seis sce. can revcercn $22,000 00 
Colleze:hallPs pul Sab Ae See ears se eae 17,000 00 
Williams halls bil S695 cue wecsbsnc tire ecP arctica 30,000 00 
WielISM hab Ui US Tire, ca hc dertie alin ols eb ane te news 20,000 00 
Abbot halla pulltelss 8. iad Mel SO Gincc.cc ete crete 15,000 00 
Chemical laboratory, built in 1871, south end 
e210 1(0 Rte RST Unbee Ac De ame cain AP ein Dad i et 18,000 00 
Machine shops and foundry, 1885, south end 
Eo (6 Lai Shc Annet ane t-pain 15,000 00 
Veterinary laboratory, built 1885.............. 5,000 00 
Horticultural laboratory, built 1888............ 7,000 00 
Agricultural laboratory, built 1889, imp. 1897... 7,500 00 
Botanicals laboratonys Dut) SoZ sme eee eae 10,000 00 
ATMOLYG DUM LSS. Brews cles ces. Seem iecie aielpkecs 6,000 00 
Greenhouses and stable, built 1873, 1879; re- 
DUGELUS 92 and 1902) Stee ne acres aoe ei ciate ie sie 6,000 00 
Boiler house and chimney, built 1893-4......... 3,000 00 
President’s and two frame dwellings, built 1874. 12,000 00 
Six brick dwellings, built 1857, 1879 and 1884... 18,000 00 
Onerirames dwelling. DuilG WSS aie yareerete Cease eu slain 3,500 00 
Howard terrace dwelling, built 1888............ 13,000 00 
Farm house dwelling, built 1869............... 2,000 00 
Herdsman’s dwelling, built 1867............... 400 00 
Seven barns at professors’ houses.............. 1,050 00 
Horticultural barn and shed, built 1868, ’75, ’87. 1,200 00 
Cattle barn and shed, built 1862............... 1,500 00 
SVCD MDALN TDi tel 8 6 Omuerese carer ceuetetety eters iene 1,000 00 
Elorses barn sbUiltel Si dierent ecceneeeiarom cer oie ees 1,000 00 
PISADaALN SOUT C el SU bn weaete ree stare elena eee 1,000 00 
Conn. barn wut: SiS. can pe etre are eee ere 400 00 
Grain barn’ (Duilt 1SSies tee ae ae Gitar 1,600 00 
Elorse: sheds. Duiltsl8 94.10 ie dere emencsclste tice iaeiek ventas 200 00 
oo] barn DUDE iS Sli se eerens ccs eens eo sterenunener doe 1,000 00 
Brickeworks. Shop: Sowilit: WS ence. « cteseretaren ls cle aus 500 00 
Observatory, sDuwlltwl SSO seat cee. -pceree ne tenes eee 100 00 
Bath house and fittings, built 1902-3............ 17,000 00 
NCeRNOUSE sy DULG Uso a cha teres ceemeee ercumerereneneteee 100 00 
Raitt ShHOp we OUilt USO, Scuccesereesie ee ae meioreleleree 150 00 
Hospital DUETS OAT Si eramedeaaet cialeveiser. coun eeeielene 3,000 00 
Dany A DaAEn DUT eR Oe ot oi aee eens measles ve Storie neNe 800 00 
Waiting room street car terminus, built 1902... 1,700 00 
Street car track and fixtures, 600 ft., built 1897.. 360 00 
Lumber shed, mechanical department.......... 250 00 
TIO Site erate es ane te cos, CSE ele CE Dee ee 210 00 
Coalosheds, DUIlt A899). cic.s ence ee whe eae cheese 700 00 
Womens building built 190032 sae sacar sane 91,000 00 
Rarmy barn. “built 1900 se a aero rete 4,000 00 
Dairy bulldineesbuiliteine 9 00st erasers orien 15,000 00 
Bacteriological laboratory, built 1902........... 27,000 00 
——————__ 402,220 00 
iron, bridge over Cedar river built WS8s8en vase an snl eects aeons 1,500 00 
Dynamo-at Agricultural Mavoratoryn smo cics cen eee oe ee ke ener 280 00 
Bridge, to athletic, fields 7, 2h.c ace ee ee cee ates eae aie eee 516 50 


AMOUNE. GCATPICd ALOMWANG ac o)aGi isso esac ne ecco Rene eee $452,624 00 
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FATHOM E OU OUT TOT Wall Gey since sisi ek ues hoamen Sit agar es Ae LU SI ae $452,624 00 
Heat, light and water department— 
Wier iWOTKS VEGI TMS TIE: rail! hel UT Dinh Le Le WON $6,164 40 
BILEGEICG MALE CQMADNICMiR ers Saas cue. cM Wane can 7,319 70 
Sledmeneanine) plantuNoj desis see ee nets py eieh els 8,457 00 
Steamuanea tine plamty Nore. sakes cain eine aie 1,212 50 
SLCATMOMICALIMes lami N Onesies sich ce apes re mae retary oo i 698 09 
PLEA MIM AUNIG NVALLOL StOCBuaaue arias widlanreicccalerelttials iors 360 06 
Steam and water tools and fixtures............. ‘434 45 
re 24,646 11 
Bacteriological Department— 
/2\4 05] OF 9 C2116) Fass A | Ae ty tg RE, Dene eed ge $2,855 50 
(ETI CANS ce biti) teen eR mL We LL a ee oan a mer tn IPA a 
OMI CON TRE UITCS. 655 ARSE e REMO AN ee nee wether Ro nun SRE RNR 1,210 45 
Hooks and pampaletsin:.c acts sats ee oe ee 56 80 
oe 4,294 53 
Botanical Department— 
OTM RICUUNIN A tact ree ee she sue aan iaaoe ksh Ig apne era $9,461 85 
DVIS CLT M inate mtevaksl miei ch ctenss ace tl alare cienabotshe cer ate har aoe gy 794 3 
ESOC ica reencr ee cote en ah a ayeie cite aiiei aromas witee ene Shean auR renal 290 80 
LDS E CHAE CS Bo). raccls Js) yeas! chika varetaiccsne, ue ta a as edit teke 403 51 
ENGL VSR terete, Dey tase eek ara Sia pic. ay ope eh swe er 220 40 
EPhotorraphs sand: enera vines) ti) 46 sts. ee telee 943 05 
BEATEN SII ESTs Amerie oh yale al ere canal ay.) ceaietoda eye fate 254 50 
Microscopes) ANd) ACCESSOFIES ww). Laem eeioats cs cesoate 1,489 28 
SIS IGAROE qhonte Dee Ae aE OIE MEE ICRI Utama ne Ca ae EO aI 326 49 
Chenmnicalseystains (CLG. teria sievsher<cs, Sorte giateds esate 32 22 
Office and class-room equipment............... (IDS 
Gave GOO lS set lotonie na lsreie itera oat ee chav Nunth es he Smalls hone 
(Grssaven fa Eh YN HENY op oTKe) al] Ae Phe? aby Ig ie Ar noes Mac oe tg 69 29 
TAD ORALOIVATUOOSioerae nena eis tam bbe sa crcts bu ayers atic She nepe 105 83 
~ 15,216 78 


Chemical Department— 


CASCSMATIA ATES EINES che icracteus o atepet ocala doa tor soe acura gre sats elke $2,932 37 
SPCCIMOTS Ne Navarette Incl Aim Motorah aaah es hora siekaieel cs cea 324 00 
ETA ATL COS armetiea ch aleve Sic patie. sftayich eo vet Pano kd «oe lat tue ape ered ese 1,673 25 
VST Marois roe aie Acar tehotanahe, 5 clciowhercie otuclcid puchene 670 20 
Class Ware STAGCUACEE wi.\0 s)sualsielcccia erste tl oleiaaterebare ¢ 2,740 27 
GIASS WATE  STACIALEG! irteleay a cvs ain: ctafa re ai atte yete eiolanensie 798 00 
PGES TAMAS Us AN araid honey tol sca valiake ia, desea tis Wat ahier fey dais Salle 
NVOOMETI na DOARAGEIIS ye nik ce leie atelapaline ate’ latter eleva whe 166 95 
IMO RIN AUG PAL pak speeterd tire ache cece sam ye ok Maitehchackeeeme mle 70 00 
SPA MAND TT MWWDE CP. isi at a orale! oar shatretal etek uence Pal ale ayece a tieus 1,745 70 
BNCCURICA HADDATAUUS 6 We ws sia idtsa! wise ebitetele st alee sree 1,178 40 
LOMAS AV PATATUS) avis persis Hela oseh Ay coomelere susie 140 00 
MISCOMANCOUS) ADDATALUS! mecsuelaia a ovatecieneln avails etaratel crete 1,781 25 
ASSAY e TOON: SUPPLIES? Ne osc s,s elaad echoes etenetokeke vere 220 05 
GHEMUICAISMITIODA AIC) (s0.'s ate. erase Siete v ehenayateder svanevante Rest tie 
REMC ISMOLSAMICH hs sen kates avec eleven ee toad wetter 243 03 
ANaYONT KS Poy ani atte CTT Ee ert ah a Cee eg I MRE ea ea 49.35 
EAN GIVI erate tet ot fade wes afitde’ slate Abia ebeercanie re arateattel tee evra ve 652 33 
: = - 16,415 48 
Farm Department— 

VCE S UOC CAUEL Gs aise id satan sediches sr atesarevapalehaie, a ebarctone $8,795 00 
Live stock, swine.......... Vis Ce OCA aioe RENNER te 851 50 
IVT SEOCIH SINCE ald creel leralncelany miaile \ataterietial a lanateryialaney\s 1,469 00 
DEV ElUSUOCIE! HOESES ao cine) sates ais aradals forehets: eyes at ooecnlctdler s 1,250 00 
SOUSA DONALO Vane etek let da evsueliey ett al ned sta atlerratie Cal ellete 1,192 06 
MAGWET CLASH HOON o/c) iep aks ehatale are sl st claseber euslel preva ayes 184 05 
ROG DALI ERA rhs Cy ania er eee Male ohebe ne a tetalabans talay one 808 20 
STATA TUES HAL OM Lui OTM shah ve lakes cb aranavavalay shen eiace ca te ebelteh ate 165 83 
TREZISLELE CG) MELE) ANI) isjona 'sl siclepe o 'elis/ aio sheet ole repetalore Rie GO) 
TOT Serv DAI eau Ne ier ch ees 2 Wea staal clad akay aed eNaliate met 214 3 
IAMOUTE CALI MLOTIW AN Gch ehive ite craves srae vaseie a slrel ay oltiels ays anavel aieteret ate $513,196 90 
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Farm Department—Continued. 
TD ATT DATA SANs Usa) olka Wels crte notralled ateodtesloy eteteMiesbc ted ata) ollah aed Sia $28 55 
C@5 itz Wels wll OF: 1 6) ast COOMA SRT Cen URS Eres Bhawan CAE Maier eae A WR 434 33 
IVES COM AINEO TUS i sie hic iepee erie ae tesleecayle Pad cre eee caliente re ecaueate 126 00 
IMG at MOUS Sy epee eda Mec dil stisile Maud relat ce elie ew GM Ne re oor ga 112 20 
PAI TTT ENO USO IN c pctesel Cacia ie redeue aera a heaeicak fe PAREN AC Yi) 102 93 
Eee aL OO ALCL bas BU Sth hel 2taOte: ae 732 56 
Office Dooksw and LDrarysicveieue lets leeieieler een steletees 1,261 85 
IDEWHEN Ae Sa ACCRA RCH RE LECH CHARS Ht Craich eel oO kcua TROVE CALS 896 25 

Horticultural Department— 
ETOOUS IE ee eksteited Siteet cos Avi 'cluslhoycpateetel aberiec aie seen MLE) cfial situs hrs em claatte $201 00 
GAR EOOLS Yah ca lain iatt ecnmiRy Ne Aca n ah iteicaMellevens alls Vel amalettaete 462 40 
TEAMS Wl MATMESS EUG epee nmr eaten eS Tel Shela Bley gee 490 05 
Grafting and pruning tools, etc CHARON, Unitas Re ee 20 90 
CALPENULEP FOOLS etndallsrleyale crete sieeve eliene to aUre lal eiella nate tone 18 85 
TES TOOLS RLM Nia Mee MRL tafe lave feaee (eatetha fol Bee i 88 50 
ATV UTEUEDLS ULI ZOOM aie ala del ovtaboteven altar le cea ei con sh A oll lletbethoh etre et 140 00 
SOLAYVAM MOLLE Tynes Pus Resa Ney st veseevNe te a Bl eMe eile ty) loyal aie. a lat 426 80 
PNGTULATE TIC) HOVDTUCS I Acie daielteettetee steer eaten over e'/e [ay cette tase sical ob shies: 45 00 
Deel ede abe cab SLM RUNS AT Wea ale SU Ae abe a PRS 145 00 
GIASS POON Mae cere eee dle ata i ea strands Sei iat ete ans Meee goa 543 00 
SECC ROOMY Rte rare se atee TO re eee Te Fel Heda) otey ate atectistests 22) 50 
Sprayanes Aa DOL AOR ys oer sdaena ceil oie es eileae ec omipian eielelere 66 95° 
AI SLewlAWOTAGOLY, om cre ssotoleteeet celeieheliers eae) a rouel ove eine 338 80 
OME SVHREUITES ise inie el ated ister teela seit aus ote eile typ ets 766 15 
Greenhouse’ tools. niin. 4 ete es UAL REE aM Oe 268 91 
Greenhouse Plants vay sccriscrcusveve crore aieneiaereholslisy shia els 2,282 24 
IMS COMETS OUIS ter seele iy allah OL eR CRITE TIERS Oy Mir gine Seb ay eNtuyeate 78 90 


Department of Mathematics and Civil Engineering— 
SULVEVLMNS MSN UM EMS alge atebere cele toletedayel = epee ets 
Photosrapnie marcentall 14 csr che cieisiletehsteych sae ebsl ets she 
MOOS WMATA AP DAT ALUS aeiet son oreea eee. seeetaleeate cot elet elie lettens 
Class , POOIISH ales erece, wheaue wes) sl eueNe Ie RecA reat BBR te 
OMUCS MHP A TTA. oh ys harth ore eoteal ome pore ence stort Met eneytona lets 
HM SINeerine class 7TOOM! me keto eesigh nollie ralsiiahe cusses ustelte 
ASTLONOMICA LW lAbOLALOTY i eels keels cslolalecsin ene-Mraataitele 


Mechanical Department— 
Officevands class) TOOMMIXEUneS.. ee uiee kim ie Ge siele 
Experimental laboratory instruments........... 
Experimental laboratory apparatusS............. 
Drawing and mathematical instruments........ 
TrOn-eWOrinew MACHINERY 7 Vita esate el elale tele ree ene te 
Small iron-workine? TOO sc oai eu alalee mel etbielst wheelers 
Wood-workine ,- Machinery 4.27024 Selon ses ees setae 
SMa wOoG-woOrkame OOM . sie valeleieisracieie alanevererensustal 
HONLEMSM OD Wai i sts eee ek ye ele che iene, Ct a ena TeRe Te Betran el Ets 
ROUTE CI VATION Spetidie labs soe te lhe Potts listrate/rokelioteaeoke Sr chat eh eiiel at a eieeailenel ee 
Belwine pulleys), ShaEninesvetCw.1ciae eine aetekois bietele 
Officersuppliestanad Stocks Here cue cie cumbeetenehae 
SUNG YSU DISS VN alee (oe OBR tore We RON es Tne Ne 
Machine: ‘SHOP StOCK Ais. .ire\. cheese toletens latswale laren eee 
HOVMMEMY STOCK ieee Nine dH Weal ey taleneuah tamed setae nea 
Woodshop! StOCK 350 sisehyescuhe eset chin eaicaate nmin ede 
HOUSE KSHOP MSTOCIG AV y winenctete ohare ae leu nyt an tits 


AMOUNT CATKISG CLOL WAG Hels Ac lotnete7ets cate sae pean tay ayeeiete tat ee LIN iy alia aie 


$513,196 90 


6,305 94 


5,610 95 


AGRICULTURAL COLLEGE ACCOUNTS. 
AT OUNCN ON OUST EG NEO WialsG a aya ale site se ate ie, el nel teach cite tetregpet ee atten $566,336 
Depariment of Physiecs— 
GM. CoN aC IS HOD AN ai Alanna tal aha ae eA Ua Ree a $768 80 
MIG CHAMTES yas Cw ie eran e oN ee Ns eae ERA Mee eteteL een’ 1,011 30 
FUCA CA eae cua. Ani we MVNO AU Emer I Lg Ubi ca cmon Wak ig 468 40 
SOMALI ae sie ees re oie tame PIV ORTRI oral eet ies rem MU UseLg 185 50 
Jes Og pe NS OR RE HOHE MAT circum ar ETT ei ARP ASE ed et a 1,494 95 
VERO METIS TO eet hee alan tea Mea VA SMES ge Pat IN Ne 65 00 
Dy TAMIC) ClECERLETEY Acree nA alee eae eerste 2,491 30 
Stave CleCtwicity; .ccieh. Wee teas eine ate taptclebeyaas 1,119 75 
— 7,605 
Women’s Department— 
Furniture, musical instruments, etc............ $5,041 3 
GOONS SICH. OO TAT ys Soca a Mayo cere Hat alae se Seavlal aut are 531 30 
WVOOE= WORKIN S (OOM) Nuch! waves ope cuetelate sor lehoreMecstones 432 00 
DOMES TICHAR Ens ANE ees raie cans Ol tn Cay eure Se a eee 26 27 
PET TANSEY en ectnc sisrors ened eater vey eh eiavay ate mr aee Shaws tater Sieh as ea 102 39 
PTT CES a rerun RMA OD andy IAM NN EMORINES a Nel ON zal ae ie 415 00 
VIS COULAMEG US ir. Votes exceed unaule beter tay aay Mate e/a Uelel SOR ie 88 25 
CRATES LUTE) chs vavatie arebay Or siteliantatice Matar OMe hae cyete anata ie ket 483 77 
to 7,120 
Department of Zoology and Geology— 
Generale muse mm inacs sete ree sve rsea oleate relole taken Siete ts $17,853 75 
MuErMiturerand Seneral apparatus os. sists c.cis cies 1,838 10 
PROG Shar stehatr ste een orea sie crates CMa Peae ek col nara Ghveres Ievetaretaeare 22 10 
DISSECT SHUN SHUM MCS ya vcratel « cictetenenes elesel as Sapa 360 53 
MI CEMSUMTUTES ay ateve eda. aitermslcue tehete aerarataisel eter bat cheba 549 11 
20,623 
SABO CICS TC SINO Det mest ehevecs eh aa lercihavmltes ate ier at aleielie ey tlatale rile re le ell wlatedetanata atx arancnete ‘ 878 
Drawing Department—Furniture and equipment..................... 2,289 
English Department—I"urniture and equipment.....:................ 249 
Forestry Department—Furniture, tools, etc............... 0 cee eee eee 624 
WWEO Anne OL AL IStOLY: ald) COMOMUCSircrcrccie nyc scsia o's toie eierctotedsiemes ot aye site aah 174 
SeaRPeaC CER AEA Men G one ta a eetan a ccicg clay ete sth as grea ale iat ao vase tl! sista epianl Metin ayeper ta Mtns ro.) | 45,564 
MMPS DALE MICING i cteyeds dios alans ialioy cd oclellaiclaavssaielelsis cvelsialalealena aitusle ete senurabals 679 
hMSiCal LG Ulu Neva Nd VATMLELICS 02) «tors ete: Mice ta taal cnalel ailatesoreultnal subsite eyelet cuknetetoree 688 
PENS STCE Tt Sy ONT CO Mya ccs er as vatereb aie: cise la (ahayale ate slorsito oho etd eich siete iemel eteiageten aerate at ak 509 
SCHEMAS OMICE Mebuen  ecsiel tilarevepahae fevern inte creda jcieuetelen el salts y Myre buenas babake meh ame leans 1,869 
Veterinary Department—Apparatus and equipment................... 1,688 
PSR SONU rer SD Ke Ten st clrall aya elf ANS eC, ah ayant ak dceliel eat she vahetin dior stelisl anevsitellanelee re elena lan Se tena ate 231 
RADON ET SGM UMS UTES Ines ciiocerietcralia or Mhious eilevia var sl augion os chai oie aacheb ey meal etapatere ele re Nona ean 596 
TExGfziital’ TReOoWATUSY AWE CHAAR PRC EE ERE SRL OR CINE aa aeuPy et PRR ieee tein ion Caen cami Ane 303 
TELOSIE CONIIREYENE Oo UR erty Meee En ACN es eden eo ie heey tae tear ee We ge By ia SORT A 313 
MORE CHE EEL cree sit stel staat sta mde ahclatierstane mia terret eis rename titer aeelalercea acts talks  bupara cee 1,893 
FESS EVO OVINE eM lcvedet Cate sare) eal abaireearer (th shal ebeice folie dais Sel ee pa anaiidunvaue at Maye ton lan Snr ciara ten | 19 
LOAM OCS UDP IES ay ieseed ercier hit are slay at ieherstlalaicia la) oaye varie Malesia are snanoley sianeheloen aanartie 181 
MHET UNG UI TOP LTI CMDC ers scouhinrcverns ial ckubabanaayre oie, dy tren scaheh ae Gi ene Sarerctinte enh uate cattel ere 368 
SEEMING ENO TDL ate rarer ere Ore ade ei aruba shictrallgSy a a soye uo. apeicaeys? aw areeS cheie aripar erie cagiaiein Bate 373 
SEL OOURSES Ny Sela. ala siudha at Mian ed et stent Ant rave a acattay ate yay evel luiejal atavayakaraialel saateae 476 


19 


53 


00 


28 
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SUMMARY OF EXPERIMENT STATION INVENTORY. 


Lands donated to the Station— 
80 acres at Grayling, fenced and improved at cost $1,000 00 


5 acres at South Haven, fenced and improved.... 1,000 00 
160 acres at Chatham, including buildings...... 4,000 00 
Buildings— . 
Bacteriolozicalwstaleyis von eve seek matics aiciekel ei eile $3,700 00 
ER PSriMeni Teed a by aieM haces whe la sere ie lee ete lke 800 00 
Veterinary laboratory, experimental rooms...... 250 00 
ET OUTS Gly wes cite eater cee nile aki iatlelieh does ee aataneMacere te tous Resiece tte, aie 1,000 00 
Te Yess ira a A DSN yee Bak seen BAN one A a gk RAE aS TR a ED 100 00 
Stations errace DULG esta tins cies baie efe ie icisim ensayo 3,000 00 
(erern Wire ]0) 60 NRO Aer een Aca Aa arene Ue A State Aee us aT 500 00 
Poultry NoOusevandeayards ecnuetch dic vctiain seme eke 625 00 
Storagern bam es oro ne een Se Sareea one, Salta Mie ong 600 00 
Colaystoracex mrt wiOuse wana ace cece ictees eens ete 500 00 
Bacteriological Department— 
PATIL CUS te ehevehone cymes teal ol sheerata lells kspeaitetelieta Roneli he $1,756 60 
(Opa vow Grey kARyRe Aut als en a ER Aa len cad Ferhat nor ra Rit ee 406 88 
OPC A ert MeO hin ee On onl) tt Rn aE AL Eta aOR IRN afta 36 50 
GUD TAT Y We Se isieie evel cacimmee’ aahes Navetabatene wie cymes neler te 412 75 
Botanical Department— 
NECrOSCONES Hanae co asia a Be Aare enka cree take tener ate oe ea aly $430 92 
FADD ATAU yeti es cuit euule ete Mechta Gent en ioe Dae ahaa ie 134 68 
SE STPISTRUEULTIC) cra: Pausl Sims 5 ou ears a eet oe, or arn te UE, Senn ara 56 00 
Chemical Department— 
VID SWAT tel eter Succes ene tra nrerencrt rete. (ene $373 52 
POT GOLAN WwW Teee ise ei ee ree ite «eRe eed ane eietene 65 17 
Chemicals ce ae tae he ae 2 RU de a ae lana 213 84 
PAT DATAUUUIS)? cnet sthene citi) oO sustioene oieeeUs ele che et atone cena Cater aie 1,012 40 
AMIASS WAPOA fen. eho aad tienes tice ia lot eanie etaaniet setae ceete 424 69 
Entomological Department— 
Office Equip Me4nntisaecccmkee Meets Go sOR eo aes $737 46 
AP DATACUS ee costo ere nies Rector eee etn Ce ILS Te ees 485 30 
GET CaS ere pees eee ato tae aR eSoe cte eee 44 19 
BGO KS ae erste ei sree ENON aL RS PTR Sesh gue 149 33 
Sprayine COuipmeniteiny.| cevout ee epaiare wisiercreiere: ameter 59 82 
MASCellaneOUs: > fete Re cin cee ee ie aS RRL A iyizs 75 68 
Farm Department— 
MNoolsvanadnequip ment. .see soe ee ies see se eae $1,239 90 
OTR COR EE MON ee ts OE BeOS SA oD enter ee 394 45 
Horticultural Department— 
GENS ADWALALUISIIN: ett eh ote ence neheetiey ans ecie cantare $457 00 
OMCeKEGUIPMVENE spon aieans ole leosts eens oheteic eteetere ce ete 223 87 
MECLEEAT 7S COMMGCES jo) 5 seta elts Feresic va tasetayel Coehs he that grote Mona one tate ted obo keWa ewan toler Ze Meee he 
MTT AT ray eee ial scar ta Ae la tea te GUS Varartnila elie tnt su vettat i agibice Che oA PSE Sie eens 
South (Haven Stations cquipment. ctl alc cccte ue herein ers ertetaene tele rantene tails 
Wpper Peninsula Station) equipment. .2ic 2.1. e oc ea arabe eo sree eeu atele 
TNO Cad a een uss Hata gabe naccavit veh aie) oi omeMlorta Ral fella Pe Taree Terms Nel fee neue ARE DRCNet ed A 


$6,000 


11,075 


2,612 


2,089 


1,551 


1,634 


680 
246 
3,629 
169 
396 


$30,707 


00 


00 
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REPORT OF THE PRESIDENT. 


To the Honorable State Board of Agriculture: 

Gentlemen—I herewith submit my report as President of the College 
under your control for the year ending June 30, 1904. 

The increase in the number of students, which has marked the prog- 
ress of the College in recent years, was as large as usual, the entire 
enrollment for the year reaching nine hundred and seventeen. About 
eight hundred of this number were enrolled in the four and five year 
courses. The work of the students throughout the year was of a very 
high order. Their deportment was also very satisfactory to the faculty. 

The Commencement [Exercises were held June 19-22. The Baccalaure- 
ate Sermon was delivered Sunday, June 19, by the Reverend R. G. Fer- 
guson, D. D., President of Westminster College, Pennsylvania. The 
Commencement Address was given by Dr. H. C. White of the Georgia 
Agricultural and Mechanical College. These addresses, together with 
other information concerning Commencement, can be found in the bound 
volumes of the M. A. C. Record. 

The graduating class numbered 55. Their names and addresses are 
as follows: 


} 

Name. | Address. County. 
SUOMI ALUMI Ty Ae. tats cave 0 eS wyeherenateneisl tye | CWESATIN Gass ciare ot vrei aussie ais | Saginaw. 
PME PRAT CINE Ey IEE toys sin aheatele ui. eer ets alacaeths cake INGWAY BOR bi citatls esis see Newaygo. 
PAL IMSETOUP PV INE li. ct Ws oie oe clei coecsio a ayelte, a atsraentys OKeCMOS ee ac aera tees | Ingham. 
PIAL ACH , MEL WANG Hs. store eiheis ereitis. oat tuitions es Grand) pRapidssien fa rnaers : Kent. 
ESCA E MELODEDD, /isgy' Wavy steel auss oi aicliovecs «ine shes ete SLO WILVOLI es sist atev ye, oes a Sanilac. 
Barrows.) Mareuerite ss Wiehe te \b:<isyc\. eslow ales 6 po eeajalel« | Agricultural College........| Ingham. 
EM nley URIS rot eaters rara cieres Las chic tvnte osactens fa nleicke PMA MMe tO mete c tes arora stes. NSC Ole 
SIO awe CHL UTICA Mere Hehc stares GR eso eitea tohdeatie heen at cyPoreek e MIGOLGyons eee ewan eS My) Cass: 
BRUTE OMILOrG ecole ows. eee ni oe ea el Gams Led Seta. eh aap a | Eaton. 
PLIUOMN MOOMU REST. AL tate ee ciate te sie hoe a ects ene aeotee antes HP AvIMNIS TOM ae cts eae osc ae | Oakland. 
AB ATIET OM se WV TUMIAINE Heese Ih ths Secia ape sisysle abaray ete Seana e PTI SCA eters eietelelsheleken tar | Hillsdale. 
PAVE NxeAWCLPUSH RS TEE Wess ake de Meee eet ee PNG WaVicOleie tc GIA te aera oe | Newaygo. 
ORR eA WILE NGC Brvera cia lt se alle oe akon gnateyel ets ETO Welle Vie aia reuse agent on age Livingston. 
WOLDS weBESSIG MO Wee 2 ee) Stee ss oeile Male seers Hy WEMATG KT Vitae oncy tty aleneters a eile Livingston. 
IDYorebEre eda Fat bU ek Os 2 0 elayts Cee et Mllee tie De HRmeINIDr on amen ep } lGeh stay hee Re ee eine Aint | Ingham. 
BAAD Gem ELeUUL IMs INicein han vis rita CLeE GHIA  ciis Solcke crane eta, Livelio Ts | GCementiGitivzy 42 cae lode eee | Lenawee. 
PCR ETA LLC Van Wiest (chetat aiurd etsy cyrus (ole fs i cealeatete ayia raoh ayes [Se OCGA). vata. gee aie seat eae oak | ROUMANIA, 
Chane yaw Day tor yA MUN eic 3, lela) lovee a Venetal cpa ate fear es CATO Le AN Ceo Tuscola. 
UMP AL MGV De Aiar.) cet wlsiajale’ Fone cderd east oh sey 4 Hetsawoto}on(si (ole an Seen nese | Eaton. 
Man DeCk Hin INGWLOMs racks cit ciare ate ace tlsneaune CLOLOM Sark where eeraie cecees | Newaygo. 
TOM AT an GEOTLE) Wer eT drain tiatals, wel es kasd a ce bee veut TIMLOM GIG yn caret cries Branch. 
ISIN PP EAD EUG ws a2. Va eels sal ails ee chahclai, cee eainel hanes VYASCOMN. 5 Haare eicke Shea Mie Oakland, 
RITA SONGS LOINC yam) en TINY. eitepceavel ollie els tacapouet a) o\ 290i) oi LAAILSID EY eine el evaiak on lola arch Celts | Ingham. 
MICE eCTUOCKET Mi ESRE), beste Teahis che whic kaha tk ete etl COLL O ee aires Ri cence iets 7. aaa Genesee. 
ee eV EW ih nina eee Ondine: wile cha aeeiel sree tauereicaim eens VIN SD UTE oie! eucie otates ehccmees Shiawassee. 
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Name. | Address. County. 
APOC WE TEGELIGIG WAG. Veh nis arclanene in chet ane Nic i Ate eg Agricultural College........| Ingham. 
Malt oy RODErE MDs aes rey ee de Te Ue eee BTiS MtON ea elon ceeic | Livingston. 
Martin. George wma) Mae ei. tes ert eleca ec acet a orale FRAT ETOR Gs ee On Sa ae Van Buren. 
MIG MUTIEn Ny Gegrse nS hae Oui Bev Maa eae Grand hed ges Mana Eaton. 
MeWiethye heslie: By Var wee eee ee Aoi iuetueee FLLAVeErse,) Clive ised. scree: Grand Traverse. 
Merick, Wendell Bo AYN Mietrc Asay is eyes Coa cea pete re LIT G seh ETO ae My OCA | Genesee. 
ih Tre HANS WOU ISCO ea ANG oa eben eee epie eran noe ies LAMA are be ob jay) Center. ..0 Weta) Ubed ; Macomb, 
Morbeck, George es Ue ees, Tae re Rs spat pele ok oe ip a= £1) Raa AT De ie | Menominee. 
Palmer, ‘Jessie ie aatea eae Nc as datTe Ieee eslate cheats Be ESA aS eae 20) AN A pg eeo ya ee | Kalkaska. 
PATEL CO EU SS iy Tete eyed ons ke ata ete Solty Crane Bearn Wake. 4 Us eye Manistee. 
LOSE a ACOD weds Mat ie ccs tese tee Nal edhe Wane Spee TOATESIN sh une hal eee ce eS Ingham. 
Roppins Geral Gyms 8. sees en Glalcipe se ia SAV re ee Gladwin. 
BROPCTSY PAT CIVUTY ED sa Aaice crys lem ate Nec cote RAL lesan i Ea RL CATON OPE STS RH ate Cee at sa | Tuscola. 
ROSEHDEDT Yh AVIARY Saisie lc'ch tet sehainieva aa jleln ian 1 Oaks Parkes yeu chee weet | ILLINOIS. 
LOSS HePLeNTyy yReeaetre eter crclete dir seie bens teste tae ee de ee BLS Co} ako [ARNT IU LIL aa AL Sk aE | Oakland 
Sanford, F. Hobart, ae STs lee ease oy wy Miasisreelcta mea nem alee Ak Zak OE AUD TOMES IHN AER DCN Te a eke | Calhoun 
Schneider, Henry aide ASO EDS A Sane Coop: eet Sana AEH OVS) eA nN Meehan Tian Ue mm ey Mell Wiaked eke hants 
Schreiber, Herman, te Rees VOR ama a Seley eA CU Wg eh ages WV ASHI ETON Si viceren nn eh [DYN 
ICEL VO) TICS AG Wibeiia: ye datage ened Pal ORS, cid iy Sa a AAR DAW SO TA. Se ee Ree aa AA) | Genesee. 
Severance, ETO WAT Gi NSe sete te choleltin raems he eae ty, SOUGM NEVO. ey tt miebe ay tee | Oakland. 
lage iGer bru Gen cyes seni sp. V iota ue RMD AI Ne as Grand mBlane nas cee asiae | Genesee. 
SIRES On Aad CECH AYE) By CeA de NO RS aly a MCL Grand Blancs seen | Genesee. 
aber Melbent! “Wi sv amaiis. ye io eee Iie pe gee Oak Seo ee oe eds aye | Manistee. 
PEG GRACE VER URW clcenayh eis lant ane ebialal tate Meco dae eats Agricultural College........| Ingham. 
WavlorsCharlese Be /a) 100). cba ae ee ee OxdOrd OA ea aietee ee enoait s | Oakland. 
MOM PSGny) William’, Oras se ee emer helene: Imdianapoliss 2c) hayes sess | INDIAN A. 
VA CUU RES C7 BED evant Case 0 En gts Oe Ry eae MDa ep ARG a Grand) Blanes airs ween Genesee. 
White, George W., TaN ears ste, cum Suche este seatoloaahea ne DSOLOMA NR ace epa siete atic tee | Leelanau. 
Woodbury, Whnarles iG. ave. chess.. Pee ak cae ee PE EULESS ETN GC A a a | Ingham. 
Wright, William a hr ei rare a AME OST Pane ata ae Webbervilles ai Meee eo one Ingham. 


The large increase in attendance compels us to meet serious problems 
in the way of more class rooms, equipment and teachers. During the 
past year drawing was taught in the upper story of four different build- 
ings, mathematics in four buildings, English in several buildings. All 
our shops and laboratories are greatly overcrowded. We have been com- 
pelled to cut down the time of some classes, combine others and resort 
to all sorts of schemes and devices to carry on the work. It is needless 
to say that good work cannot always be done under such conditions. 
Next year we shall have to find more room for our Department of Phys- 
ics and also more class rooms for mathematics and civil engineering. 
There is no possible place for these additional rooms unless we put in 
use some dark, damp basement, which, under ordinary conditions, would 
Bat be thought of. Our schedule of recitations covers the time from eight 

A. M. to six P. M. A number of class rooms and laboratories are in 
use eight and even nine hours each day. Recitations are held on Satur- 
day forenoons and our schedule for next fall term will even require some 
students to work Saturday afternoons. Unless some relief can be se- 
cured in the way of additional buildings, the time is near at hand when 
we shall be compelled to limit the number of students in attendance. 

When the College was organized, the age limit for entrance was set 
at 15 years. With the number of secondary schools throughout the State 
and with the changes in the character of the work given at the College, 
it is believed that this limit should be raised. A 15 year old boy or girl 
is too young and immature to undertake college work. 

A number of laws which were enacted when the College was first 
organized are still on our statute book. The character and “work of the 


\ 


DEPARTMENT REPORTS. 23 


institution has outgrown many of these laws. It is undesirable and 
even impossible to comply with them. It is recommended that a care- 
ful revision of these laws be made. y 


CHANGES IN FACULTY. 


During the past year there has been but one change in the faculty. 
Mr. Martin D. Atkins, Assistant Professor of Physics, resigned at the 
beginning of the year to accept a position at Lake Forest Academy, 
Illinois. This vacancy was filled last April by the election of Mr. A. R. 
Sawyer of Lexington, Kentucky, as Professor of Physics and Electrical 
Engineering. 


There has been a strong, vigorous Y. M. C. A. organization in the 
institution for many years. It has been felt for some time by the stu- 
dents and faculty that a secretary should be employed to devote his 
whole time to this work. To bear the expense of such a secretary, there 
was raised by subscription and dues among the students and faculty 
$992.75. About $562.50 of this sum was subscribed by the faculty and 
instructors. Mr. Bert Wermuth of the class of 1902 was placed in charge 
of this work. The results were very satisfactory indeed. This plan will 
be continued. 


The College suffered great loss in the death of the Honorable Frank- 
lin Wells, who had been connected with the Board for thirty years, and 
since 1883, with the exception of four years, President of the Board. He 
died at his home in. Constantine very suddenly, July 8, 1903. He had 
been in attendance at Board meeting and Commencement about three 
weeks before this time; he was then in excellent health. In recognition 
of his thirty years of loyal and efficient service to the institution, the 
faculty and other friends arranged to present to the College an oil 
painting of Mr. Wells on Commencement Day, and to Mr. Wells an 
album containing the autographs and photographs of his associates in 
the past years and also of his friends at the College. Dr. Edwards 
made the presentation in the following words: 

“In the vear 1873, Governor Bagley appointed to the Michigan State 
Board of Agriculture the Hon. Franklin Wells of Constantine. From 
that time until the present day, a stretch of over 30 years, Mr. Wells 
has been a member of the controlling board of this College. Nor is this 
all. The Board of Agriculture was organized in 1861. Curiously enough, 
almost from its very birth the name of Wells has been that of the Presi- 
dent of this Board throughout some 383 years. On the organization of 
the Board in 1861, Judge Hezekiah G. Wells, of I<alamazoo, was ap- 
pointed on the Board, and in 1866 became its President, holding the 
office until his death in 1883. At that time, in recognition of the zeal, 
earnestness and far-sightedness that he had displayed in the affairs of 
the College, Mr. Franklin Wells was elected President of the Board. 
He remained’ President until 1899, and at the beginning of the present 
year, 1903, he was a second time placed in the position he had so long 
adorned. 
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During all these years of service, Mr. Wells has Aieplayed a a degree of 
devotion to the best interests of the College, a purity of purpose, a will- 
ingness to give time and anxious thought to its business, a keen business 
sense in the financial affairs of the College, a broadness and clearness of 
conception and a firmness and steadfastness of purpose in regard to the 
design and policy of the College, that has met with general and hearty 
recognition. Especially have these qualities appealed to those who 
throughout these years have been brought most closely in contact with 
the man and have most intimately known his work. His is not a char- 
acter which trumpets itself to the world, but it is one that by its modesty, 
integrity, forcefulness and kindliness attracts and firmly holds the high- 
est respect and esteem of his associates. 

In view of these facts, friends of Mr. Wells here at the College and 
elsewhere have caused to be painted by Prof W. S. Holdsworth, of the 
College, this portrait, and have purchased it with the view of placing it 
at the College as a permanent memorial of 30 years of unselfish and 
fruitful public service. Moreover, as a memento of the occasion, the 
donors have caused to be prepared this album containing autographs of 
the contributors to the Wells portrait fund, and photographs of asso- 
ciates on the Board of Agriculture from the earlier days down to now. 
in behalf of the friends who have planned and made possible this testi- 
onial of esteem, I take great pleasure in presenting to the College this 
portrait of the Hon. Franklin Wells, of Constantine, and to Mr. Wells 
himself, this album.” 

In accepting the painting on behalf of the College, the President of 
the institution spoke, in part, as follows: 

“On behalf of the College, I accept this picture of Mr. Wells, and 
promise to the donors that it will be given a conspicuous position in one 
of our halls, and be carefully ouarded from harm. 

This occasion is unique in the history of the College, or in the history 
of any other public institution. It is very rarely that a good man is 
permitted to serve as a member of a board of control for 30 years. 
‘(here are not many men endowed with such natural ability and with such 
genius for work as to entitle them to such continuous service. But above 
all, men are few indeed, who, endowed with the capacity for such high 
service, are willing to give the time and make the sacrifice without com- 
pensation. Do you realize what 30 years of such service means? Could 
all his work for the College be grouped into one period it would mean 
more than three years of time. Had all his trips to and from the Col- 
lege been spent in one continuous journey, it would have carried him 
twice around the world. But the labor of the days spent in actual 
service is small in comparison with the thought, worry and anxiety for 
the institution carried by him, day and night, for these many years. 
ior everybody who knows Franklin Wells knows that his own personal 
business was never closer to his heart than the interests of this insti- 
tution have been. We all know how faithful he has been to the trust 
committed to his charge, and what valuable service he has rendered this 
College. Why not tell him so? We all admire and love him because 
he is honest, because he is courageous, kind-hearted and true. Why not 
iell him so? 

Those of us who know him well understand that while the memory of 
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this day will be very pleasant to him, yet he does not enjoy hearing us 
say these things. But I know no one to blame for it but himself. Had 
be performed his tasks in an ordinary way—had he gotten tired or dis- 
couraged or decided to use all his time in his private business, we would 
not feel it our duty to say these things of him now. 

But we wish him to know that we do not praise him today for his long 
service nor for his efficient service; but we do admire and applaud him 
tuday because of those qualities of manhood which have made such ser- 
vice possible. We congratulate him today and sincerely trust that he 
may serve this College as the honored President of its Board of Control 
for many years to come, 


‘Honor and reverence and the good repute 
That follows faithful service as its fruit, 
Be unto him whom living we salute.’ ” 


The words used on this occasion set forth in a small degree the esti- 
mation in which Mr, Wells was held by his associates and the faculty. 
The institution was represented at the funeral by the following persons: 
President Snyder, Dr, Beal, Prof. Taft, Prof. Smith, Prof. Kedzie and 
Mr. Gunson. 

It is not the purpose at this time to set forth the results of Mr. Wells’ 
work. It may be noted, however, that he, perhaps more than any other 
person, deserves the credit of holding the institution strictly to the 
lines of work laid down by its founders. The wisdom of his course, 
while called in question very often at the time, is now most heartily 
approved by the friends of the institution. 


Summary of enrollment during the past year. 


Agricultural. | Mechanical. Women’s. Totals. 
PONT PNACUALES: © 1s ta Nea i tlay imran ee a 1 1 2 oe 
RLS ROTI COA SE UN Mk bb ide es ee ne Be pled a ik 35 23 13 71 
PIGSSMOR ODay ater aeirics Gis eyes -vewisge 24 30 30 84 
MEME OLGA Gunite reste omni one Mize lbccseiora dealt 16 52 15 83 
CHESS WON FAO 7a BLN RRSP pee cca a 73 131 36 240 
‘SAU OS OReS ott oaN sy aya Nr MORI hE eRe prc do eh A | 57 97 30 1s 
IPC CIM MS TUGETIUS Uk LHe Sarah steeds leno ei ak 18 | 19 83 120 
Special short course students: | 
EC Li SUL EUR y pets elect yn ae ctu (otal ay el yee 13] 
CSTE E SG LN CF Rin ke nce tee ules NPD 
DURES TOGKbe nas ela moe se hem italy it 0804 AE Ey 
LEAIMETY He cueewle cleave ciielere lo clereeunee 30 
JTF 1 rel SAN Cn ESI aR pt Sc ae 9 | 1547 faa | ied ens te es a jrsttse tees 137 
ROU ISH Hehe vataia eben ria aledeuabaierel sine a cals | 360 353 209 923 
} 
Peduch names repeated. «24 oh) e/c. cs ele [occ e cece cece eee eee eee ee fee eee eee e ee 6 
| PL RS | 
Eitan PG O TAN Cased sey pees Sneaks aris species) seston pov e lee ec ede fees tence ee Jesse cece eens 917 
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Students entcring during the year, not including those in special short 


courses. 
| Male. Female. Total. 
| 
SC OO rO0W0°°DWWn oO Gack as Ra — 
NA DeryeN bELTIT eee, Biaperderetate hee eus, eee eae crelenate ee ee alle 275 102 77 
LN GEE EE EO Nay CEST SCIE HER Lr ERT ty e/a en pa Lb 19-8 wae i, Eas een be 
| F 
Schools previously attended: H 
PARE TI SCHOO hey iia pe Rea Ang aie VEC Uh i enn NE | 184 76 260 
TDAH YG aE ra reir DI SM AR aE Cec Ne SUN wa cata RN a | 49 14 63 
RIG ESSE Tey See cae van Ca AK Se Vande ee a MIL OE tad 25 5 30 
Terie Pepa Yas oma oh De Ma AL ee SN Se AI) eI eo aN | 17 iii 24 
| 
Entered college on: 
EE SHO SEMOO] PAT LOMA, araieis be iol ee telat WEE eee aN e ceere Bye | 79 iif 116 
MedCher Si CerpitiGatiGe nl oe mtarevcs ade heh fee eee tee aloyiey Cy 5 5 10 
College standings. aes stoi ree SMM A ATEN eran aibin Gan 30 5 35 
APRA ITV AGO TAY Yay RUS DEY Uk aN Re SIR AGS ea 49. 7 56 
JAEGER ea A TET Sala oA eae) Ba ORM, Ay le a Ae 29 4 33 
enthyeradeyStanGdinesy wal vereaetet heise eee ME beet 44 24 68 
BIS PAV eT ade CiplOM aia seistcean cee seleweuaa ree eet ell Cy he 39 20 59 
Support while here: 
ABCC Ty oes Ree chins, MT oe a aU RIEL, wet ae N Ee eR Ua 139 72 211 
CHEER Ui Oa BUA OB ed ON aD NENT ee ad! | 79 14 93 
IPATEHES GUNG ESE E vet pele tise Cele rusia: sen oy ee rene MaManEl tte 7A tied HO GIES BLE pe ere 26 
VEG GITOT EE ee Oh eee eas aay eee SP ce tp Ae, eee aE a 10 8 18 
INO Ga TVET yO AE Si TAR vi eae fC Bam cS Ae yy bo 9 1 10 
Guahdliam se Vala Ny oye a ee EECA a EW Dey eee et ie wee 4 Ys 6 
QOENEGNSOUTCER A se UA en SEU NRL AS an he ge eat! 8 2) 13 
Occupation of father: 
SATE Tomcat eae Rage ae Ani cei Boy cay nce Me NR te. ene 2 1 3 
CH aret nies ay aM RAG EO te aa EO TS Te IO Ra oe Sy [leon a wee tla 8 
lend Per eee at iter inter ARR) 2 aes on ee ie de 10 7 17 
Mlerenyiivan tes sy Hee suai S, Niel ee etn dhe rte Alege oct tie ANG 10 1 11 
HCCEASEU MA ein rank ee Rae stuck ahs ane rene cot eRe ly Bue bege tail ees 34 14 48 
ITT PATI COTE ey ic hase eee Sec ae es Clio utile wah edniynacks at dia eae er em 2 i CTT ore aE 9 
LOEW aE) Daag Gee ee LN, SOY NON es PE ed ONE aed ti is Ce 87 29 116 
TLE BASICS AN Ue Tes \ ANY IR iy oc Aan cae SN Be SU ECG Te oon Se pC ee 10 2 12 
MEMUTACCURER hate enek ccs Ae AOR oie A eee 12 5 17 
i BEY OREN LOE ie Cc ME eae As ec ek ee sete 4 2 6 
WY WES EL IES ORS FEN Dies AGI PCA, Ma Ogata eae anh LA ee aD 33 12 45 
WESCEHANEOUS. Aes mie Lees eee ee oe eee en noe aD 37 19 56 
Painter. <2%) 2. PA he ciarctt wand ay aval STE, ERO ePArS SEE Meare ahe cae 3 il 4 
PITY SIGIR NAL Cyc it ones om oe AY, IOS hs hea wala 11 4 15 
PUBS Ta PERS cetera tehateretn iced tacts sah awe ley ae eh oes Ue ey ot 1 3 4 
4UEVV EL C2) rl SOME tet oh Pai Pama A ae AR SAE RN ie ORT HS a MS ee a 4 2 6 
Proposed occupation after leaving college: } 
HMechanicaly CneIMeErsct. aay. ek eae Sete eres oe | Ge aise tesla 72 
GivaliGien PiTleer sa ec aley sc aise alk eae ee Oe OR eS o AUN g ATE FA Westword cee 17 
PVE Ctnicall ENSMEET sink i cian ses se ay ey ecb arenes LAS Ses aS eeeeaye ~ 14 
RATIO Ty er geeMan tennessee |e pee ATs Re RM oll NO OL Kats STN Sean Ae ch See ets BY6 
OE DTIST: (Nene ee SIDS Oe ON Hes Nate recy ae A ec ern aD 2 RY Dea ei a Er 9 
HOTESTOD #4 Cor ALA SRE tn A Ak Cae NYY ioc ence Rane nia AY lietact eevee eae 4 
WCAC OTE Aree ihe ee aie erence catalatedede etre soa at olan Aiea Mie Reick 2 28 | 30 
ESCH ADIN Ge ils o neeh te epee ay Ot ee hk he RT RR ee Bad ep ercleieue ie tes 5 
HSE AVS OUI, Fa panels, uatet ta orte shiscy tab tnes Gitte) Sh aaa eth nea Mayra" o | 26 27 
NIG Gey Cree ihe pee US OR ae ae AL Ce ly ee aero or RL | 23 28 ol 
IMME CTA ES Mee ane Cheat: ea eee Ai tice A Rone bE | 66 45 alia 


DEPARTMENT REPORTS. 27 


Church membership. 


{ 
Members. Preference. Total. 
LSU Bis RB ens IR ar nA UN A TA IRIN ELS 18 21 39 
CHEST OK TI CCA SSN SA ONE FS SOME IR a RLS De) tal a Oa) a | 12 5 Wi) 
PUNO CHVOD OHTISH te ei BM ie ree IM Ae PMN Aa UL 1 1 2 
BOUETELALLOM AL Naan sr alee eile ane mera OME LO no SHH, Ei) 5 27 33 60 
TD SSE OF VES i OPI la SEO Wo geo a TNL BH YAR 1 1 
EAISCOP AL sere itera swap se ok a oa, SYR TA ODMR CN! CaS a 8 14 5 19 
PE VAEEeLT Callies obar ie het era calretinin e AE e | 1 1 2 
LDR GTASLE SR PAA EAE A VS EN a MP i ANE | 1 1 2 
(TEI) ALETIE aT SRO SN a Er ae SO Sk USN OC Ren IR 7 2 9 
IRS} LA Cao LS RSAC SRR Ron ap le Re ee A a Nee 39 65 104 
NOM RELETEMGE Dita kite il lcs SIR PING ales Ig May he A ea et Anh DPN oor i eh eal eam Le ge iota 65 
LEAUCEYEL oy AOD ENR IRM RT ATS tale BN UR iO OS I SO 26 14 40 
ES ELOUIMEC NE Purp aay ey ARN MIU Ce eet O MIS The MMR pre, Ml | 3 4 
WIMpedipEacehhce nets toy eis SRI CES pt Ranma ih ie Way ZAR ERE eer ae RED 2 
‘Ufaiviyi (eve stay Uti aa aT 6 Cia oa Ui Oe OE MR Aa ae a 5 6 11 
Counties represented in the entering class. 
7 Kalkeasleaia ssa lers ies ig: cue Anacapa Mater il 
1 Kalamazoors ny h, oiie ere tenner eee 3 
4 CONT a auc epee Tre onc a ly aya Rees area 17 
9 1 FF: of X=) arta re RR YR 5 
7 Lena weeny iis. he abies re Bere 12 
4 Thivine stone. sara cteretn. Gace en a ae 3 
6 Mackinaicis si) Sr). 703 Sod ae peetereiog 1 
4 Macombi ye aoe ie Or ae geet 5 
12 IMamistees i Ho) Qua na ao neuer 1 
CHSSVSA5 Spel ORS EOS rr a Ee ant ae 5 MASOOD Rune en Un theirs VIG athens crate se 1 
BEIT CW OUR as te Shah yatsastcteen Miao amt oes 5 MCCOST Ae Toh tunis Ste Raa hatha ee 1 
FEMA DO EAN ey ed a Rut tol eacicheretomlane mpacetend 1 Menominee: x6 Mh: sincte octane eae al 
MUN TIE Wier ae vote hate waite ce olen fede chedaro tera eee il Missaukee tye ses eeies arnt eae nL 
ROUEN CRN teins cia ele tds els Sects tout sche 5 MOnTOG sa nie eae a cad aytnlerenaeE selene 1 
MOTO OE pen: Siete at aires a uhek ta) abba teve ashavatana'ts 1 MOntG aL re yaa en i i eh eae 5 
PD TGISUTISOTL Ay ee eye OY ae Ne ee Oat ai 1 Muskegon ei) a has s, sacle ears a oie mee 3 
LEDS OTT Gory Paced su Yet an LA ARE 5 OaldanaGy ni. tas yeeua eit ye aaa 9 
LE ISMMLES Crete ont 2 onan steed eteey el seve) oe siete 1 (Of arha ety ea wh Police BinynIose pho Siac! 1 
\CEMES RS yd ro rigid dp ably clan See 6 Clon eho & 10 OHI ER Bend ool a ornate. 5.0.0 dibie aitaic 5 
BECO Ce AR ta enna mney cnsen (ahaa, castes 1 SASL AW sieve hen grants hel dlacavee a are 5 
cama Tr aVeErseis in. cou. iayske ters elareislaysrelae 2 SAMA Cais. rad suessteueiche ices tie URS de 6 
COSTER VOTRE ARDS Rs Se ea ola ga A 4 SChOoleraltsa sets deen eee ele 1 
TUT SCLALGU RRO Siathenl et cs NG Loh ap oe, 9 SHigwaSsees accra utoetencie poe ate ee Wal 
PATU EN UOTUA tric rene nlite eR itiscate care oe 2 Stay CHAIRS ies arate yay sees eee aL Gy eNye eC eRS re) 
PEAIUBNISED SM Wey oie crete epee tw onote lente Rs 10 TRUSCO] ane We ck RN ctatcoe stecet econ Same ee nen iS 
AIGUES IAEA ete tetetetelayoayettere| oper aks vahe Mages aie 60 Weal 2 8,UiS obi o qo aalaa adm Mabie Gor 6 
i 3 WV AVAIL nee te ged ailing rel er Coe 26 
; 2 Wie SiGe Ma Wee ck cries cto leks era eee acetate 1 
BINA KS OTR a sel tev ak nieiss its fall! she be octane) Tsai ey 10 WSO Bic Den sotiog a ceadia S SuiKie, cyt C 3 
Other States represented. 
RU DITOT Meiers Ruckelay a oehe o wye Rie iceoMers 1 | | MOR ta eer ei liye ite! shevielis totals \ich rete 2 
OLOV AGONY eer cco ee eloieyeileye vous oe aie teke's ety MN Mya NiO Ketone eli dien ee ea Nene ar eetiarais 10 
LCG. 2 SUN SS DOE ns cies diners Com rich onsiei oR Pipi he MOMLO Sty sae hie 6 
ROLE TAM a ie ieeci ota Mane Sia ately ati ave! lats Ue 2 ||) Pennsylvania:::.2. 2... 2 
PRLS AVN ONE ROU ta Nha heal Qeig hors 4 | amending Je! den ea ge ccs 1 
NUT ANA eae tet etal Cl aicea io tenaliad sur leitnyaras) =) aoe 4 West Virginia 2 
IMPASSHGHIUSELLS: fale secre Se cigrere sa: auees ielae el be 1 | WiSGOMSIN So 208 RN ee ore anal eee 1 
} 


Respectfully submitted, 
J. L. SNYDER. 
Agricultural College, Mich. 
June 30, 1904. 
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REPORT OF THE DEPARTMENT OF PRACTICAL AGRICULTURE. 


To President J. L. Snyder: 


The following is the report for the Department of Practical Agri- 
culture for the year ending June 30, 1904: 


DIVISION OF ANIMAL HUSBANDRY. 


Mr. H. W. Norton succeeded Mr. Geo. C. Humphrey as Instructor 
in Live Stock, assuming the duties of the position shortly before the 
opening of the College year. About December 1, 1903, Mr. Norton was 
given leave of absence for five weeks to study methods of dressing, 
cutting and curing meats at the Minnesota Agricultural College. This 
preparation was necessary in order to provide for demonstrations rela- 
tive to a study of quality in meats taken up by both senior and special 
students during the winter term. This work has added greatly to the 
usefulness of the course. 

The following students received instruction in Animal Husbandry 
during the year, viz.: 

Study of Breeds and Stock Judging, 44 four-year Freshmen, 10 hours 
per week, 12 weeks, 

Study of Breeds and Stock Judging, 58 five-year Freshmen, 10 hours 
per week, 12 weeks. 

Study of Breeds and Stock Judging, 7 Specials, 10 hours per week, 
12 weeks. 

Stock Breeding, 14 Sophomores, 5 hours per week, 6 weeks. 

Stock Breeding, 10 Specials, 5 hours per week, 6 weeks. 

Stock Feeding, 9 Juniors, 5 hours per week, 12 weeks. 

Stock Feeding, 15 Specials, 5 hours per week, 12 weeks. 

Advanced Stock Judging, 15 Seniors, 10 hours per week, 10 weeks. 

Advanced Stock Judging, 3 Specials, 10 hours per. week, 10 weeks. 

Methods of Registration, Meat Cutting, and Commercial Live Stock 
Studies, 16 Seniors, 10 hours per week, 12 weeks. 

Methods of Registration, Meat Cutting, and Commercial Live Stock 
Studies, 5 Specials, 10 hours per week, 12 weeks. 

Animal Nutrition, 14 Seniors, 10 hours per week, 12 weeks. 

Animal Nutrition, 7 Specials, 10 hours per week, 12 weeks. 

Special Short Course, Live Stock, 54 students, 10 hours per week, 
6 weeks. 

Live Stock Equipment.—-During the past year a rigid selection has 
been practiced and considerable “fresh blood added to the herds and 
flocks. The equipment now consists of 92 head of registered cattle 
representing the following breeds, viz.: Shorthorn, Hereford, A berdeen- 
Angus, Galloway, Holstein, Guernsey, Jersey, Ayrshire, Brown Swiss, 
and Red Poll. The flock of pedigreed breeding sheep, not including 
lambs, comprises 80 head representing the following breeds, viz.: 
Merino, Southdown, Dorset, Shropshire, Hampshire, Oxford, Lincoln, 
and Cotswold. There are at present about 50 head of registered breed- 
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ing pigs representing the following breeds, viz.: Chester White, York- 
shire, Tamworth, Berkshire, Poland China, Duroc Jersey, and Victoria. 

The dairy barn has undergone some changes during the year. Per- 
manent meal bins have been built in front of each row of cows in 
such a way as not to interfere with feeding operations and at the same 
time leave a wide passageway. There is a separate compartment for 
each animal. A certain amount of the grain mixture is weighed out 
and placed in each compartment once a week. This lessens the labor 
of feeding and prevents any possibility of error when different rations 
are being used. A silage car with weighing facilities for both silage 
ind hay has been constructed and put into use which also greatly lessens 
the labor involved. The milk room has been changed thereby provid- 
ing more comfortable and sanitary quarters for three instead of two 
stock bulls, all of which have access to yardage. A water system has 
been added to the building and a root cellar constructed beneath the 
bridge leading up to the barn. The work of yard grading has also been 
continued and a new and more desirable entrance made into the ground 
floor of the building. The work of removing the grade herd barn, and 
silo to a more favorable location has been commenced. 

The last period of lactation for the dairy herd ended about October 
1, 1908. During this year the average production from the 20 cows 
comprising the herd was 7,444.28 pounds of milk and 343.67 pounds 
of butter. The majority of these cows produced but ten and one-half 
months each. The methods of feeding employed were not forced ones 
for record making, but simply moderate, practical feeding. | 

The sheep yards east of the sheep barn have been entirely removed 
and replaced with new ones constructed very largely from woven wire. 
Kvery attempt has been made with the means available to strengthen 
the various breeding flocks of sheep, the older ones being disposed of 
and replaced by the best and most vigorous young animals. The entire 
raiz flock must be disposed of during the present season and replaced 
by a fresh stock not akin to the females. 

_ he work of providing facilities for the extensive breeding of swine 

has continued throughout the year, during which new cots and addi- 
tional fencing has been added. ‘This division is now about complete 
and ready for operation. 

Field No. 5 of the College Farm, the one nearest the buildings, has 
been set aside to be used exclusively for the production of root soiling 
and forage crops. It is conveniently located for handling soiling crops 
and is within easy access when it is desirable to pasture off certain 
portions. This season this field is producing rape, succotash, corn, roots, 
and alfalfa. 


DIVISION OF AGRONOMY. 


During the year the work in Agronomy and Soils has been enlarged. 
A course of lectures on crops, continuing through one term for the 
four-year men and through ove and one-half terms for the five-year 
men, has been introduced. Rational methods of increasing yields and 
improving the quality of our crops, are given much stress in this course. 

The work in farm mechanics has been broadened with excellent re- 
sults. 

The rearranging of our laboratories and the addition of furniture and 
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apparatus has made it possible to accomplish the work planned for the 
year, but with the larger classes promised for the coming year our 
facilities will be taxed to the utmost. 

Mr. O. O. Churchill did good service as Instructor in Agriculture 
during the year till May 20, 1904, at which time he resigned to accept 
the important position of Experimenter in Grain Improvement at the 
North Dakota Experiment Station. During the remainder of the Col- 
lege year Mr. L. B. McWethy, a Senior in the Agricultural course, de- 
voted what time he could spare to taking up the work left by Mr. 
Churchill. 

The amount of time devoted to lecture and laboratory work in 
Agronomy and Soils during the year is as follows: 

Fall term—three classes requiring six bours daily 

Winter term—six classes requiring eight hours daily. 

Spring term—five classes requiring seven to ten hours daily. 

During the Winter term the Instructor has complete charge of one 
class and during most of the Spring term, two classes. During the 
whole year a part of the laboratory work was in charge of the Instructor 
and an occasional lecture or quiz was given by him. 

In addition to the above work, more or less investigation and experi- 
mental work has been carried on. One very important line is that of 
wheat improvement. In this work it is sought not only to increase the 
yield of grain but also, especially, to increase the protein content. » In 
three years the protein content has been changed from 9.13% to 11.27% 
in Dawson’s Golden Chaff, while other milling qualities have been im- 
proved. 

Numerous talks upon Agronomy lines have been given before insti- 
tutes, granges, farmers’ clubs, and other meetings. 

Two popular bulletins along the same lines have been prepared. 

The stands of corn in three of our College fields attest the importance 
of rational methods in saying seed corn. 


DAIRY DIVISION. 


The work of the Dairy Division during the past year has been partly 
instructional and partly investigational. The amount of instructional 
work is indicated below: 


Number Special Creamery Students, 33, time 6 weeks. 
Number Special Cheese Students, 25, time 4 weeks. 


Number Farm Dairy Students, 21, time 3 weeks. 
Number Sophomores, 16, time 10 weeks. 
Number Juniors, 38, time 10 weeks. 
Number Seniors, 4, time 37 weeks. 


Four creameries and ore cheese factory have been visited by request; 
five addresses have been delivered at dairy meetings; one two-day and 
two one-day institutes have been attended; about 50 newspaper articles 
have been written solely in the interests of the College. Fifty-two 
creameries and 33 cheese factories in the educational scoring tests have 
occupied a considerable portion of the time of this. division through 
correspondence. These tests have been of great value in educating but- 
ter and cheese makers. 

The investigational work comprised: First,, studies in cheese mak- 
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ing, the results of which have been published as Special Bulletin No. 
21; second, no less than 75 tests of the relative merits of pasteurized 
and unpasteurized butter which have positively demonstrated the ad- 
visability of pasteurizing the cream from ordinary milk for butter 
production; and third, studies along the liné of sanitary milk :produc- 
tion which have necessitated visits to nearly a dozen dairy farms, the 
results to be published in a forthcoming bulletin. 
Yours respectfully, 
R. S. SHAW. 


REPORT OF THE DEPARTMENT OF HORTICULTURE. 


To President J. L. Snyder: 


I have the honor to present herewith my report as Professor of Hor- 
ticulture and Landscape Gardening for the year ending June 30, 1904. 
The year has been one of steady growth in the several branches of the 
department, and I take pleasure in setting forth the essential details 
of its progress. 

INSTRUCTION. 


sut one change has been made in the courses offered by the Depart- 
Inent since the report of last year. , In the Fall term of the Senior year 
two distinct lines of study are carried by the Seniors instead of but 
one. Formerly the entire term was devoted to Harvesting and Market- 
ing Fruits; now the first half of the term is devoted to that subject, 
w hile Plant Breeding occupies the last half term. 

The number of students taking work in the Department varies so 
little from the numbers given in 1903 that it is not thought worth while 
to give the figures for the different courses. In only one class was 
there a marked falling off in numbers. Owing to the installation of 
the five-year course, and consequent changes, there were fewer Soph- 
omores than we usually have to take the work in Vegetable Gardening. 

The laboratory work remains much the same this year as last. It 
should be noted that this is the first year in which laboratory work 
wholly takes the place of the old system of manual labor. The year’s 
trial of the new system justifies to the highest degree the hopes with 
which it was inaugurated. It should be said that all of the ground 
tormerly covered as strictly educational work is covered by the new 
system—it is only the repeated performing of routine work that has 
been eliminated. Abundant opportunity is now given to take a hand 
in doing the routine work on Saturdays and during vacation, and with 
suitable wages. 

The special six weeks’ course in Horticulture was given as in previous 
years, with about the same number of students and the same degree of 
Success. 
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IMPROVEMENTS TO BUILDINGS. 


The work of renovation begun last year has been carried forward as. 
rapidly as funds for the purpose could be obtained. In the basement a 
weil-equipped room for the study of spraying mixtures has been com- 
pleted and a start made in furnishing a larger room for the exhibition 
of spraying implements. Before further improvements are made in 
the basement, steps must be taken to lower the drains leading from 
the building. Back-water from the drains in the early spring did much 
damage to the newly finished rooms and the equipment in them. New 
cement floors were laid throughout the basement, and the drains in and 
about the building were put in good shape. The most notable improve- 
ment to the Horticultural laboratory is the addition of a model, iron- 
frame greenhouse on the south side of the building. The greenhouse is 
but a small one, 20x20 feet, but admirably serves its purpose, that of 
furnishing a greenhouse room for laboratory work. The greenhouse is 
a gift from Lord & Burnham Co., Irvington-on-the-Hudson, N. Y. It is 
worth recording that it was erected almost entirely by students of the 
Junior class who had just completed a course in greenhouse construc- 
tion. 


ORCHARD, GARDEN AND GROUNDS. 


No changes worthy of note have been made in the orchards during 
the past year. A currant and gooseberry plantation east of the irriga- 
tion stand-pipe, set out 18 or more years ago, was removed; the location 
of the strawberry plantation was shifted and the number of varieties 
was cut down. In the early spring, students who had taken the class- 
room and laboratory work in pruning were hired to prune the College 
orchards under the direction of C. A. Mosier. 

The grounds have received little more attention than that necessary 
to keep them up. A few minor improvements may be noted, as: The 
completion of a road back of the Faculty Row dwelling houses; the 
levelling and draining of the athletic field; and the planting of a large 
bed of rhododendrons and laurels. Attention is again called to the 
increased number of buildings to look after; more and more picnics 
from year to year; and additional work on the grounds from several 
other causes. With this increase of labor and the higher price of 
workmen, it is impossible to make permanent improvements, though 
many opportunities for such are at hand. During the past season the 
beauty of the grounds has been much marred through the digging of 
tunnels for the new heating system. 

The garden, as in years past, was largely planted and cared for by 
students as a part of their laboratory work. One of the features of 
the garden this year is a plantation of curious and little-known veg- 
ctables and herbs; another, is a collection of French vegetables, giving 
us many species and varieties not commonly grown in the United States. 
The vegetable garden is intended to illustrate gardening to students 
and to supply the Experiment Station with such tests as it may call for. 

‘ 


INSTRUCTORS. 


Mr. Thomas Gunson, Mr. C. A. McCue, Mr. A. G. Craig, and Mr. 
H. Sherman have assisted in the teaching of the Department and in 
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carrying on the routine work. 


familiar with their work. 


Mr. Craig was paid from the funds of 
the Department during the several months of his services. All have ably 
performed their duties. It is reasonable to suppose that we shall accom. 
plish more as the two new men, Mr. McCue and Mr. Craig, become 


The Department should have an 
courses, including laboratory work, are now offered in Horticulture; 
there is much horticultural work out-of-doors in the orchards, garden, 
and on the grounds; there are many annoying and burdensome non- 
horticultural matters to be attended to, as the errand, the ice, the fuel, 
the vegetable, and the scavenger work of the College community. Then, 
too, the head of the Department is called away from the College more 
and more to attend horticultural meetings, institutes, ete. 
sibility of all this work should be shared and carried in part by an assist- 


‘ant professor. 


assistant professor. 


All of which is respectfully submitted, 


Agricultural College, Mich. 
June 30, 1904. 


Fourteen 


The respon- 


U. P. HEDRICK, 
Professor of Horticulture and Landscape Gardening. 


REPORT OF THE DEPARTMENT OF BOTANY. 


President J. L. Snyder: 


Herewith I present you my brief report for-the year ending June 30, 
1904. On account of some changes in the courses, the number of stu- 
dents receiving instruction has not been so large this year as during 
This is the list: 


several of the preceding years. 


| Hours; S{u- 

Class, Subject. Term. per Cente 

week tolled 

Agricultural juniors........ AMARC gi UN Pd ppecesneuetetcie te feet obaeenale otek TASS aaictes ot 9 30 
Agricultural juniors........ Grasses and other forage plants.......| Winter, 5 wks 5 10 
Agricultural Juniors........ Goi isgin bane o Sodan emroue beset as Winter, 5 wks 5 10 
Agricultural juniors........ FLCOLOR(G 2 creat eat oh See os ore acarerat edt teta Spring.. 3 17 
Agricultural juniors........ ETCES ANA USM PUIDS tere cis sate eine ce aleae Spring 24 21 
Agricultural sophomores....| Plant histology...................++, Winters seis sie 9 16 
Agricultural sophomores....| Ecology...-...--------+++-s+2+s++:- Spring 3 15 
Agricultural sophomores....| Systematic (extra courses for forestry).. |, Spring 3 3 
Agricultural sophomores....) Systematic...............-.++----.-- Spring yess 3 13 
Agricultural sophomores....| Trees and BHEWUBSY = slice etrsi na ornare aunts Spring 24 19 
Agricultural freshmen...... I CWIPSPAN GN SCCOSS sara ete onan eielateayererete PONS aio dose 44 79 
Agricultural freshmen...... SVSLOIIU BEIGE oie a ctaie ied tak ov opel ete Nel EM sleet PO DIMIE sce cote 3 58 
Agricultural freshmen...... (Preliminary < course) S59 5.5.0 secs obese ANT as Se ataes 2 9 
Agricultural freshmen...... MTRUNIES | aA ;SCOUS: stirs torch teen orchaiersteaaee [alle eters Sie uct 44 37 
Agricultural freshmen.....: ERISCOLOP Viet acis aos ol citete a eee ker ateyaiote Spring. Ei 22 
Agricultural sub-freshmen...| Elementary..........--.-+-++--+-+-- Spring. 2 31 
Agricultural sub-freshmen...| Elementary.................2220e00% pring. 2 28 
SUR CERN ey oa isha oa chee Weed vas olan cles, adie tava dt bonnie lahaire vaveeinieteta ate clean fel all< MyaieL sic iat ae tae | is Cate ie | 418 
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MICHIGAN FLORA, 


More than. half of the Jong summer vacation of 1903 was spent in 
thoroughly revising the list of plants growing in Michigan. Since then, 
nearly as much more time, in addition, has been given to the work. Such 
a flora was much needed by all botanists of the State. No one else 
seemed willing to undertake the task. Most of the proof of the flora 
has been read for the fourth report of the State Academy of Science. 

Besides the above, several other contributions to the report of the 
State Academy of Science have been made by the teaching force of this 
College. 

THE STATE GRANGE. 


For many years past, the officers of the State Grange have uniformly 
befriended the Agricultural College whenever it was possible. In like 
manner, the Faculty of this College has rendered assistance to. the 
Grange. Last winter a session of the Grange was given'up to a lec- 
ture on “Teaching Agriculture,” and later, two short, popular bulletins 
were prepared on “Grasses and Forage Plants,’ to be used in reading 
courses and by lecturers of subordinate Granges, for the months of June 
and July. 

TEXT BOOKS FOR CLASSES IN BOTANY. 


Concerning this topic, many inquiries are received from teachers. 
For a course in beginning botany, and another in fruits and seeds, much 
dependence is placed on the study of plants grown in the botanic gar- 
den, not only in a fresh condition, but dried, or, in case of fleshy fruits, 
preserved in jars of four per cent formalin. We have, in liberal quan- 
tity, hundreds of kinds of seeds and fruits, ready for study at any 
time of the year. To aid in acquiring a clear understanding of the terms 
used, a small glossary has been prepared by Professors Beal and Dan- 
deno, which may be had by each student at a cost of only 15 cents. This 
is the only text book needed during the first two terms. 


THE VALUE OF A BOTANIC GARDEN AND AN AGRICULTURAL MUSEUM. 


In summer, the chief attractions this College possesses over any 
others in the State in the way of exhibits, are the broad, undulating 
lawns, the trees and shrubs, the orchards, the botanic garden, the fields, 
the cattle, the laboratories, the experiments, etc., and we are not likely 
to overestimate the importance of these features, even when considered 
as advertisements. In winter, some of the chief attractions for visitors 
are the museum, greenhouses, domestic animals and the laboratories in 
variety. Fourteen years ago, by a gradual process, we had gathered 
and arranged a unique botanical museum that was much frequented. 
it contained a fine assortment of Michigan woods, prepared in a variety 
of ways; corn, wheat and other cereals; dry fruits and seeds; and man'y 
ionstrosities. There were many small things that were made of wood, 
in various stages of manufacture. Of corn, we had the best assortment 
that I ever saw anywhere. But alas! One night our first botanical 
laboratory went up in flame and smoke; and one thing after another, 
including the inactivity of the professor of botany, has: kept crowding 
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back the building of a new botanical museum, until a new generation of 
teachers and members of the Board of Agriculture have come to man- 
age and occupy the College. 

We need a new museum for illustrating agriculture, horticulture, 
botany and forestry, in addition to the one we have now, devoted to 
zoology and geology, but before securing a new building, with substan- 
tial and ample quarters, it will be necessary for some of us to tell those 
in authority over and over again the value of such a collection, well 
put up and well cared for. Such a museum would be a great advertise- 
ment and a great educator. We already have several nuclei for such 
a museum. For example, the attic and the basement of the present bo- 
tanical laboratory are stuffed with boxes and logs rescued from the fire, 
with others brought from the Chicago Exposition, and all are covered 
with the dust of years. 

I almost despair of ever securing money for building another good 
museum, but my plan is to make a small beginning, trying to secure a 
single plain room in which I can place our relics, that all of you may 
become sufficiently interested to see the value of a larger and finer 
museum. 

It will be wiser to be content with something small to start with. I 
will illustrate my meaning by quoting from a recent report of the Presi- 
dent and the Professor of Botany of Massachusetts Agricultural Col- 
lege: “A garden containing all the shrubs and trees of Massachusetts 
has long been the dream of the college, but the time has never seemed 
ripe for such undertaking. 

“The idea of a Massachusetts garden at the Massachusetts Agricul- 
tural College has been contemplated for some years. In 1870, there was 
made by Ignatz Pilat of New York, an elaborate water-color plan of a 
proposed botanical garden, designed on the most artistic and compre- 
hensive basis. The plan of this garden was to include all of the land 
east of the Insectary and Botanic Museum to the President Clark bound- 
ary. It was also to include a large pond for aquatic specimens, to be 
situated on land just northeast of the Insectary, and now utilized for 
market-garden purposes; and a small pond was to be located in the 
ravine southeast of the upper plant house. 

“In the thirteenth annual report (January, 1876) President Clark 
states that he is ‘still hopefully waiting for the fund of $50,000 for the 
endowment of the botanic gardens.’ The plan recommended is also more 
elaborate and costly than is required at the present time. To construct 
the garden as Pilat designed would cost $50,000, and an additional fund 
of $5,000 per annum would be required to maintain it. 

“The Botanical Department has long felt the necessity of a Massa- 
chusetts garden, in order that students might become familiar with the 
native trees and shrubs. Some of the students during the past years 
have gone into landscape work, and certain members of the present sen- 
lor class are expecting to do likewise. These students have not been 
qualified to work for landscape gardeners because they have been ignor- 
ant of the common plants of the State; neither has it been possible, with 
our equipment, to give them this knowledge. If they are sent out by 
landscape gardeners, as they frequently are, to collect certain species, 
they are not competent to recognize them. It is very essential, there- 
fore, that students should know at least every native tree and shrub of 
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this State, besides a great many cultivated ones, before they can expect 
to become efficient men for landscape gardeners. Every student that 
leaves this institution without that knowledge injures it. With our 
collection of ornamental trees and shrubs, and the establishment here 
of all the native species, the elective courses could be easily arranged 
so that students desiring to fit themselves for the overseeing of large 
estates or to become associated with landscape gardeners could be am- 
ply qualified for such work. Furthermore, there should be established 
here at the College strong courses in landscape architecture, forestry 
and sanitary engineering, to round out and supplement a knowledge of 
the flora of the State. 

“There is no feature so valuable in a collection of plants from an 
educational standpoint as a collection following a natural sequence, or, 
in other words, a synoptical collection. The Arnold Arboretum has 
about four acres devoted to this purpose, and one can obtain a better 
idea of shrubs from this collection than from any other in the United 
States. Such a collection at the College would be desirable, and should 
contain a large number of the herbaceous plants, such as our most im- 
portant asters, golden rods, old-fashioned herbs and flowers, medicinal 
plants, ete.” ' 

The above is the account of the dream of the college officers in Massa- 
chusetts, extended for over a third of a century. In the early days of 
this College, more than one professor had selected a spot and dreamed 
of a botanic garden, when ample means should be given for the under- 
taking. 

In 1870, when the present Professor of Botany began his work at M. 
A. C,, he did not wait for a generous sum with which to start a garden, 
but began to dig and plant in a very small way, trying in succession 
many different schemes. He thought.a small garden right away prefer- 
able to waiting for a long time for a large one. Besides, it doesn’t cost 
much to experiment in a small way, till one finds out just what he wants 
and learns how to do the work. By a slow process at little cost, I have 
learned that a garden cannot be planted once for all time, without great 
expense. Plants need a rotation; a change from one place to another. 
The soil becomes depleted; insects and fungi find their favorite plants 
and settle down in great numbers to live on them. Most shrubbery 
does better with an occasional change. Had our botanic garden waited 
for $5,000 per year, or even $500 per year, it probably would have re 
mained only a dream even to the present time. Not counting a share 
of my own time, our botanic garden, consisting of two acres, where 2,000 
kinds of plants grow, costs not far from six hundred dollars a year, by 
far the cheapest garden of its size and quality in existence. The Pro- 
fessor of Horticulture says that not less than $5,000 per year, not in- 
cluding greenhouses, should be used in the maintenance of a botanic 
garden at this College. 

During three or four months of the year, this small garden attracts 
more visitors than any other one thing or department of the College. 
How would it be with a larger and more complete garden? 

The points referring to the origin of our botanic garden, illustrate my 
way of starting a museum. 
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THE HERBARIUM. 


The additions made during the past year are enumerated below. 


SEED PLANTS, FERNS AND THEIR ALLIES. 


Meehan’s Sons, Varieties of Thuya Occidentalis and Juniperus.. 


C. 
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F. Wheeler, Washington, D. C., Fruits of Oaks and Coniferas.. 


oN Shou Oar ay Oe) eave aH Cae: BARNS FG) ea Oe te SIMS yc ae BA RAT A GRA 
RN ERO ET: OAM ER ONS TEL 8 SP PE ray Sake 5s dele yield! dean int a a al Nate a 
U2:S. Dept. of AETICHICUTE. PEShUCACCAC soi. isla sie a eileintylaulenie 
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MOSSES AND LIVERWORTS. 


Pee tert lanes, LOM NAGATA GWA: spe cictakevate done patents aiahale oltiale 


LICHENS. 
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FUNGI. 


W. A. Kellerman, Ohio, Fascicles VII., VIII., IX., and others. . 
Bion ma, Oavard. Mascicie NV, HGONOMMIC. ..../j01 oii) e ns sore asia 
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Collins, Holden and Satchel, Fascicles XXII., XXIII, XXIV.. 
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GENERAL SUMMARY OF PLANTS IN THE HERBARIUM. 


seed Plants, Berns and thei allies oii) 70h SOs hae aaah hoa, ala 66,960 
TOSSES AIG | Lal VOT WOT US ident sie wire Mia ane A ARS a ea RT 1,974 
A MEMETAS 235 hs os di ate isd BAe? SEY PINS os Qe noe) Bele a tcct 70h hp MRM AAU Sem RET eat 1,186 
Bona: Fome ‘CollectiOns see e 2 oie pie doe) cea Ne ea aE ety 15,753 
1. ae SR eC SO OH Ne PRD Salto nO Meme Aa TH yl SE Bs) LA Pi 2,020 

Pie sats iste ac al ek aw tho Bele Reo Brielle Bat tn Oe a as eee a NR 87,893 


DONATIONS TO THE BOTANICAL DEPARTMENT. 


From I. B. Bates, Flint, Mich., two pints of paint. 

From B. O. Longyear, Agricultural College, Mich., Living plants of 
Monarda fistulosa alba. 

From C. D. McLouth, Muskegon, Mich., 200 pits of Prunus pumila. 

From J. A. Kooyens, Holland, Mich., living plants of Viola pedata. 

From O. C. McLouth, Addison, Mich., herbarium specimens of Quercus 
Alexanderi. 

From S. Allexander, Birmingham, Mich., two samples of nuts of 
Quercus Alexanderi. 

From Brown Bros., Lansing, Mich., nice board of wavy grain of 
Georgia Pine. 

From H. C. Skeels, Joliet, []., 17 kinds of living plants. 


GIFTS TO OTHERS. 


To the U. S. Bureau of Forestry, 125 unmounted photographs. 
To W. H. Scherzer, for the State Normal College, Ypsilanti, 222 
species of Seeds of Weeds and Grasses. 


Thanks are again tendered to Professor J. B. Dandeno and Instructor 
BL. O. Longyear for faithful services during the year now closing. 


W. J. BEAL, 
Professor of Botany. 
Agricultural College, Mich. 
June 30, 1904. 
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REPORT OF WOMEN’S DEPARTMENT. 


To the President : 

The report of the Women’s Department for the year 1903-1904 is here- 
with submitted. 

The enrollment for the year was 210. The Women’s Building accom- 
modated 119, while 26 had rooms in the neighborhood and, were under 
the immediate supervision of the department. This increased number 
taxed the seating capacity of the dining room and it became evident that 
some plan should be made for selecting the candidates for entrance in 
the future. It is a significant fact that 84 of these students were en- 
rolled as specials. Before the end of the year this number was still 
further increased by young women who changed their course and se- 
lected their studies. 

The various lines of work have been carried on as usual. The new 
course in wood work was given for the first time in the fall term by 
Mrs. Gingles, and that in laundering was given in the winter term by 
Miss Carpenter. The lectures in Home Nursing were given by Mrs. 
Barber throughout the fall term rather than during the half term only, 
as heretofore. 

Miss Lyford, instructor in Domestic Science for the past four years, 
sent in her resignation early in the spring and will take advanced work 
at Drexel Institute next year. Mrs. Gingles, who has been in charge 
of Domestic Art for the past vear and assistant for the preceding year, 
expects to enter Teacher's College, Columbia University, in the fall. 
Both these ladies have been efficient workers and the department wishes 
to express its appreciation of their services and the hope that the future 
has abundant success in store for them. 

The other members of the teaching force are retained. Mrs, Haner, 
who has been absent on leave, will return to take charge of the work in 
Domestic Art with Miss St. John as assistant; Miss Carpenter will be 
in charge of Domestic Science and of Club C; Miss Freyhofer, instructor 
in music, with Miss Mack as student assistant; Miss Avery director of 
physical training and health officer. 

The shower bath rooms, in connection with the gymnasium, were fitted 
up at the beginning of the year at considerable expense, and a set of 
lockers was added to the equipment of the town students’ rooms. 
Both these improvements were much needed. A new Steinway Grand 
was placed in the parlor last fall and has added greatly to the success 
of the recitals which have been given every term. 

The Music Festival, held May 19, under Miss Freyhofer’s direction, 
while not belonging exclusively to the Women’s Department, is an event 
which deserves to be chronicled. The M. A. ©. chorus, assisted by Miss 
Maud Staley, soprano; Mrs. Rachel Frease Green, soprano ; Mr. Walter 
-C. Howell, basso; Mr. Edwin H. Douglass, tenor, and Mr. S. T. Schroet- 
ter, pianist, gave Hayden’s “Creation” to the complete satisfaction of 
a large audience. 

The experiment of evening classes has been tried during the year with 
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marked success. The Young Woman’s Christian Association of Lan- 
sing used the gymnasium on Friday evenings of the fall and winter 
ierms, under Miss Avery’s instruction. In the spring term a class met 
in the cooking laboratory on Tuesday and Friday evenings in charge 
of one of the special students, Miss Lilian Eichbaum, the work being 
directed by Miss Lyford. 

The Dean of the department, having been appointed expert in charge 
of Household Economics for the Agricultural Colleges’ exhibit at the 
louisiana Purchase Exposition, has been obliged to give considerable 
time during the year to that work. She takes this opportunity to ac- 
knowledge with thanks the help of the members of the department. 

Respectfully submitted, 
MAUDE GILCHRIST, 
Dean of Women’s Department. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF THE DEPARTMENT OF BACTERIOLOGY AND 
HYGIENE. 


President J. L. Snyder: 

Dear Sir—The College work in bacteriology for the year has been 
prosperous; at one time all but a dozen of the tables in the spacious new 
laboratory were in use. 

It is a matter of deep concern that we part with such assistance as 
Mr. Edwards has given through his long period of connection with this 
department, still it is very commendable on his part to carry into exe- 
cution what he has had in mind throughout his stay here. We have 
been cognizant of this and he has kept us informed of his purposes. 
Through his tactfulness, modesty, patience, and good cheer, we have 
found not only a companion in scientific labors, an efficient instructor, 
a responsible assistant, but a man of honest purposes, of sincere en- 
déavor, and of high motives. In leaving us we trust he will meet with 
eyen greater success in new fields. 

Since bacteriology is a comparatively new study in our curriculum, 
some have doubted the wisdom of giving it so much importance. 
Because it is new, this reason would be impertinent in our considera- 
tion, for every science has been new in its development. It started 
in a small way in medical schools, but what would be thought 
of a medical school without its course in bacteriology at the pres- 
ent time? If this is true of medical schools, it ought to be many 
times more important in agricultural schools where have to be consid- 
ered animal diseases and hygiene, bacterial plant diseases, dairy and soil 
problems, food preservation, and fermentation industries, et cetera. As 
it is to medicine, so it is to each of these various fields. Thus we find 
it much more important in agricultural schools than in medical schools. 

Because of the apparent ignorance regarding the work, and a dis. 
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position of some minds to close the doors to new fields of knowledge, 
I have concluded to give a very brief discussion of the place occupied by 
bacteriology in the broad field of sciences, inasmuch as I believe it most 
pertinent in connection with my report upon the new laboratory re- 
cently built. 


THE STUDY OF BACTERIOLOGY. 


This science, as it appears in the work of an agricultural college, 
may be approached from two points of view; the one, its place in bio- 
logical studies; the other, its practical application in agricultural and 
domestic science. 

For many years, much discussion has taken place regarding the most 
logical development of life studies for classes; whether to begin with 
higher forms, which are perhaps better known to the eye, and work 
downward to simple forms, or to begin with simple forms and work 
upward to the higher and more complex forms, has been the mooted 
question. If it were impossible or even difficult to demonstrate facts 
concerning the lower living forms, as this was the reason formerly given 
for avoiding this field, and if the facts known were in any degree limited 
concerning such life, it is easily understood that this state of affairs 
might lead to such indefiniteness as to cause more or less confusion and 
even mistiness in the minds of students; but it is possible to study one- 
celled structures with ease and accuracy, which was not the case 25 
years ago, and to follow these structures throughout their various 
functions. This granted, it follows that a better understanding may 
be obtained as a starting point or as a foundation for the examination 
and systematic study of cells in the aggregate, or, in other words, of 
complex structures. This is in accordance with the laws of pedagogy, 
beginning with the simple and leading to the more complex; and it is 
also more logical, for one can go from the uni-cellular structures to 
the more complex forms by gradations and with a degree of satisfac- 
tion regarding the knowledge acquired. Further, even in the complex 
forms, the cell is now always considered the unit of study, and bodies 
made up of millions of cells are studied as if they were simply com- 
posites of these individual units. Because of the complexities arising 
from the combination of so many cells and specialized structures, it 
may be easily understood that many obstacles will be met in tracing out 
successfully and without entanglement the various functions which be- 
long to these higher forms. 

It is true, courses in biological work attempt the elaboration of this 
idea, but, in these very biological courses, it will be found that the ma- 
terial studied is usually not of the simplest forms, but parts or cells 
of the more complex bodies or forms higher up .in the scale than those 
studied in bacteriology. In this subject, only the simplest forms of 
life are studied. They are almost invariably uni-cellular organisms. 
Again, if this is true, biological work should begin with bacteriology. 
In order to illustrate our contention, by a concrete example, let us 
take the matter of nutrition, to see whether nutritive laws applying to 
bacterial life are in any way similar to those governing higher forms. 

The physiologic acts of nutrition found in bacteria and which may 
be studied so perfectly in this class of life may. be, in large part, com- 
pared with the nutritive processes of the human body. Where in nature 
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can one secure such a wholesome knowledge of enzymic action? With 
these lower forms, every enzyme known to life may be found, and it 
may be studied with such exactness in its relations to life that to take 
it apart from this simple life, usually leads to false conclusions. The 
manufacture and secretion of enzymes by the cell, the agents which 
influence these processes,—all factors which in one way or another 
control them may be studied with a degree of minuteness which can- 
not be attained by studies in the human body. Osmotic processes in 
cells can nowhere be followed out with so much satisfaction as with 
bacterial cells which may be cultivated at will, handled at will, and 
made to respond to the various agents to which we may see fit to sub- 
ject them. The adjustment of protoplasm to different conditions, differ- 
ent stimuli, and different nutrients and its possible alterations may be 
a matter of precise calculation. Protoplasmic activity as manifested 
in cell metabolism may be investigated and reached with comparative 
ease whereas in the more complex structures we have to content our- 
selves with only remote products. 

It has been found that the logic of man, which is too frequently em- 
ployed, cannot in any way account for the nutritive processes of uni- 
cellular life. Logic is faulty and very dangerous. For instance, some 
cells are found dependent upon a living host; others may live upon dead 
organic matter; and then there are others which are confined for their 
sustenance entirely to inorganic compounds. We find, too, that the 
food of these uni-cellular plants may be altered in many ways, and by 
so doing, the character of the nutritive processes of these living forms 
is altered. It is fair to suppose, therefore, that with a knowledge of 
these micro-organisms, far-reaching conclusions would not be drawn 
in regard to more complex forms without more positive knowledge than 
we now have at hand. To suppose that ditferent tissues require differ- 
ent elements for their sustenance seems very reasonable to the human 
mind, but it is not safe to say that these elements are procurable in only 
one form, or from only one source. Substances may be found to fur- 
nish building material and energy in the body, but to just what degree 
they are capable of doing this is quite another matter. We are led to 
these conclusions simply from study of single cell life. So it is that 
any astute workers are not so ready to utter conclusions as is usually 
the case with those who are less acquainted with such simple life mani- 
festations (and already some workers’ are basing their work on nutri- 
tion upon bacteriological facts). In striving, therefore, for a knowl- 
edge of life problems as represented in higher animals or plants, many 
obstacles are met which cannot be surmounted. Such a point has been 
reached that when a clue is given workers flock to it, and keep reiter- 
ating results until they become so heavy and so massive that to see 
their simplicity or their pertinency, or to properly value their signifi- 
cance becomes very irksome. In bacteriological work, however, mat- 
ters are so simplified that the main line of research or thought, or the 
main line of study may be kept constantly before the mind, and experi- 
mental evidence produced, and every bit of energy devoted to it, without 
any diverting accessories in burdensome quantities. 

It may be desirable to recall the general physiological knowledge 
which has been derived from the study of precipitins, agglutinins, 
Ivsins, and anti-toxins. All of these have emanated from bacteriological 
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Investigations, but their bearing is more general and passes, in reality, 
into the domain of general physiology. 

Upon a detailed study of these substances, the student will soon con- 
clude that there is much in their nature which corresponds closely to 
the nature and functions of higher organisms. The Ehrlich hypothe- 
sis, which: has been introduced for the purpose of answering, and does 
answer the phenomena connected with the nature of toxins and anti- 
toxins, has given a great impetus to the study of the phenomenon 
of nutrition, and this hypothesis has been adopted by many capable 
workers. 

Because of the close relationship existing between the reactions of anti- 
toxins and toxins with the cells of the body, and likewise between foods 
and their reactions, there is every reason to believe that such an hypothe- 
sis will eventually lead to such experimental data as may give conclusive 
evidence concerning the methods of body nutrition. 

Besides what we have hinted at in connection with the nutritive pro- 
cesses of the higher organisms, as compared with those simpler forms 
which are studied in bacteriology, there are other functional operations 
which could be carried out in further comparisons. 

The next standpoint from which bacteriology could be considered is 
that of application. For this purpose it will be well to divide the mat- 
ter for discussion into several parts. 


HYGIENIC AND MEDICAL BACTERIOLOGY. 


Were it possible to draw an outline depicting the conditions which 
existed 50 years ago in medicine, and by its side another which would 
illustrate the conditions which are known at present, then we could, 
in part, appreciate what bacteriology has done’ for the human family 
through the medical profession. How many lives were dissipated by 
the surgery of old cannot be estimated, but asepsis and antisepsis have 
made it possible to enter almost every part of the body with ease, unless 
functional operations are interfered with. Confinement has lost much 
of. its dread through the initiative work of Lister and others. In this 
phase of medicine alone sufficient has been done for motherhood to 
place this science among the foremost in the providing of fundamental 
knowledge, for this well illustrates how it dips into the varied aspects 
of daily ‘life, not as a pure scientific subject, but rather as an applicable 
fact. In proportion to the knowledge acquired, does it become extremely 
useful, because an intelligent understanding of it is essential to economic 
direction. 

Again, sanitary science would be ineffective were it not for this 
science which underlies it. Lives and business have been saved by the 
practical methods of fighting communicable diseases furnished through 
this science. This may be easily seen in what has been done for Cuba 
through the stamping out of yellow fever and what is being under- 
taken by the U. S. government at Panama to render life secure during 
the building of the inter-oceanic canal. Note also the common use of 

lack-leg vaccine, employed throughout the west for cattle, and to a 
considerable extent in Michigan. Vaccines for anthrax and other dis- 
eases are to be placed to its credit. Anti-toxins have been found and 
are utilized to counteract the toxins produced by micro-organisms, A. 


44 STATE BOARD OF AGRICULTURE. 


notable and practical result of this has become familiar to most peo- 
ple in the treatment of diphtheria. Its value is best appreciated by the 
physician who has made use of diphtheria anti-toxin serum. How far 
the work may eventually be carried, and how many diseases controlled, 
no one is able to predict. There is much of the present, as much as in 
any great science, but its future glows with probabilities and the good 
it may do for mankind. 

No greater value could be adduced for this science than that to be de- 
rived from its contributions to the manipulation of water supplies and 
sewage disposals. Here it has been the means of reducing the mortal- 
ity of cities from fevers and choleras; in other words, from a high to 
a low rate of mortality, because it has been the one factor wanting: 
for the devising of controlling agents. A knowledge of micro-organ- 
isms has made it possible to create and manage filter beds which are 
under constant bacteriologic observation. Sewage is also beginning to 
lose its peculiar significant meaning as related to diseases of various 
kinds. The future promises unpolluted water supplies and complete 
sewage destruction with harmless fertilizer production, not only to cities, 
villages and populated centers, but to rural homes as well. . 


DAIRY BACTERIOLOGY. 


The relation which bacteriology holds to medicine is, in many re- 
spects, the same as it holds to dairying. It is possible to designate the 
fermentations occurring in milk as diseases to which milk is heir, The 
transmission of disease by means of milk might more strictly belong to 
hygienic bacteriology, yet it also has an important place in this di- 
vision of the science; and no little importance can be attached to it, 
for, to a great extent, the welfare of the race is dependent upon a pure 
milk supply—a milk free from the micro-organisms which are capable 
of initiating disease processes and producing toxic action. It is de- 
sirable, therefore, that an understanding should be had of the avenues 
by which germs reach the milk and are conveyed by it, as such knowl- 
edge will contribute much to the restriction of milk-borne diseases. 

Again, although there are many micro-organisms capable of causing 
changes in milk in the udder and outside, they cannot be regarded as 
dangerous from a health standpoint, but, on the other hand, they cause 
mischief through their ability to set up various obnoxious fermenta- 
tions. Every germ seems to have a specific action upon milk; conse- 
quently, possibilities of changes in milk are indefinite. In these fer- 
mentaions are found the various troubles arising with milk consumers 
and those who would manufacture dairy products. It is true that with- 
out these fermentations, and also without the possibility of transmission 
of disease through milk, the bacteriologist would find little opportunity 
in milk for investigation and work. But, with the conditions as we find 
them, and also with some commercial fermented products of milk, the 
field of action becomes exceedingly broad; in fact,so broad that many 
hacteriologists do not attempt to pass its boundaries. To ward off or 
control the fermentations or off-conditions of milk; to check the trans- 
mission of diseases through milk; to encourage and foster those changes 
which will eventually give rise to satisfactory products; and to study the 
technique of germ manipulation are, in general, the broad divisions of 
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labor for the dairy bacteriologist. More particularly, the health of the 
cow, the condition of the milk in the udder, the diseases transmitted by 
the milker, the drainage and ventilation of the stable, the dust arising 
from stable, bedding, and feeding, the grooming of the cow, the cleanli- 
ness of the milker and milking utensils, the sterilization of the milk 
utensils, the aeration of the milk, the cooling of the milk, the quality of 
the water, the pasteurization of milk and cream, the ripening of milk and 
cream and cheese, the manufacture of starters, and many other important 
matters of the dairy find their rationale in germ life,in the science of 
bacteriology, which is essential to dairy work. It is, therefore, safe to say 
that he who has the principles of bacteriology at his finger tips is best 
fitted to be a successful milkman or dairyman. To conduct dairy opera- 
tions, one must be acquainted with the reasons of the different steps. 
These, in large part, are found in knowing micro-organisms, in being 
acquainted with the habits and the conditions under which they grow, 
the methods of handling them and in utilizing them in the manufacture © 
of certain products. It is quite commonly the case that such knowl- 
edge comes by rule of thumb, or otherwise, and not in an intelligible 
form with a definite scientific basis. It is necessary that the guiding 
principles be known in order to interpret and apply the knowledge to 
the best advantage. 


SOIL BACTERIOLOGY. 


Chemistry tells us about some of the elements of the soil; physics 
tells us of its physical structure and its dynamic forces; but it remains 
for bacteriology to consider those agents which produce those peculiar 
changes in soil, by which the latent forces are rendered active; those 
agents which create food substances for plants, and, in short, those 
agents which make soil fertility. Bacteriology stands for the changes; 
chemistry measures the changes; and physics fosters the changes which 
we find taking place through the fermentations wrought by the activity 
of micro-organisms. What does soil bacteriology mean, accordingly? 

We are familiar with the knowledge furnished us by geologists that 
soil usually results from rock disintegration, and that its fertility is 
measured by the amount of those constituents required for plant growth 
or of organic matter which it contains and the possibility of a dissolu- 
tion of this organic matter. Through the instrumentality of micro- 
organisms, through chemical interchange, and through physical treat- 
ment, we find soil made ready for plant growth. There are those who 
believe that no unimportant part of the work is due to microbian action, 
This conclusion is reached from a knowledge of fermentations in general, 
~and of those taking place in the soil, for practically all organic reduc- 
tion must be attributed to micro-organisms; practically all fermenta- 
tions of whatever nature also go to this source; and inasmuch as we 
know that organic matter is not suitable for plant growth and that 
much inorganic matter must be made soluble, it follows that plants 
are dependent for.their food preparation from organic substances and 
from, insoluble inorganic substances by the growth and development of 
microbes. They reduce the more complex substances to simpler forms, 
and frequently render soluble, insoluble inorganic substances in which 
the plants find food. So it is that much of the manurial value of those: 
materials which are used upon lands is derived through living forms 
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and thus it is, too, that many of the economic manipulations are based 
upon the habits of this life. The idiosyncrasies of germ life must be 
studied if we are to gain in our knowledge of the practical manage- 
ment of organic and inorganic substances for land fertilizers. 

If a fertilizer is of such a nature as to be thoroughly utilizable by 
plants, germs may be of little use, but usually such fertilizers are more 
expensive and are not considered. so good, perhaps because germs can 
feed plants steadily with such quantities as are derived by their slow, 
constant action, while a single addition of fertilizer does not fulfill 
the mission but gluts for a time, then is largely washed away. 

The soil possesses much energy for plant growth which is latent. In 
other words, in almost every soil there are constituents in sufficient 
quantities to enable plants to grow. Even when worn out, soils are 
frequently found to contain sufficient nitrogen, potash, phosphoric acid 
and other ingredients. Under such conditions, ’ those constituents which 
- should be utilized by the plants are tied up in such a manner as to be 
useless. They must be rendered available to the plant if the soil is to 
recover its worth. To accomplish this, the agents of change must be 
present, must be properly fed, must be properly treated when the inert 
chemical substances will respond to the living forces by production of 
solvents which will burst asunder the apparently strong cords of chemi- 
cal equilibrium. In other words, these life forces have the power of 
introducing life into chemical death. Physical treatment assists bac- 
terial activities, likewise fosters certain restorative conditions, all of 
which contribute to the welfare of plant life. Work which has already 
been done not only establishes the present of soil bacteriology, but 
indicates experimentally a brilliant ‘future for this branch of the 
science. It points to great possibilities in creating energy out of 
apparently dormant material. In proportion to the amount of energy 
that is introduced into the life activities of the soil by certain physical 
inanagement, in that proportion will certain chemical changes be initi- 
ated ‘and continued; or, in that proportion will certain energy pass 
into chemical activity. 


PLANT BACTERIOLOGY. 


Under this heading may be pertinently considered the bacterial dis- 
eases of plants, bacterial vegetable decay, and nitrogen abstraction and 
assimilation from the air by certain bacterial nodular growths upon 
roots. In the matter of bacterial plant diseases, there is a field which 
has been as thoroughly worked in this country as anywhere, and which 
has given to agriculturists an insight into certain drastic communica- 
ble diseases that hitherto it was not our privilege to enjoy. Through 
the arduous labors of Smith, many bacterial plant diseases have been 
opened for study and this knowledge has been utilized in their control. 
Whether it is going to be feasible to consider the, immunization of 
species or the introduction of harder types or the treatment of diseases 
after they are already started, remains to be determined in the future. 
Some work already suggests future development along these lines. At 
the present time there is not much to be said other than the fact. that 
these diseases exist; that they are caused by bacterial forms; and that 
their treatment seems to be quite uniform. 

Plant and vegetable decay taken in conjunction with fungus agents 
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open into another line of bacterial studies, which doubtless will give 
rich harvests. In fact, there is much to be placed to the credit of this 
line of work at the present time. 

No field, however, ‘offers as much promise and has given such availa- 
ble information as that which is to be gained from a study of the 
tubercules found upon the roots of legumes. It is of great importance 
that we know the functions of these tubercles which are filled with 
bacteria, and, further, that their instrumentality in abstracting nitro- 
gen from the air be understood. Chemists ten years ago were constantly 
teaching that the nitrogen would soon be exhausted in the soil and 
that there were very few agents which contributed any, and what these 
agents did contribute was in such small quantities as to be of little 
use. We looked forward to nitrogen starvation. This is a good illus- 
tration of the errors which creep into conclusions drawn from a study 
of chemical elements and compounds without a study of those living 
agents which are constantly manipulating them. Already the practical 
application of this fact that tubercles will form on certain plants and 
feed them with nitrogen has become extensive, and we look forward to 
a wider application as the precision of knowledge grows and as, also, 
we become more familiar with the scientific facts which govern such 
micro-organisms. Eighty per cent of the air is nitrogen. There is, 
therefore, a large fund of nitrogen in the air from which to draw, and 
if it can be used for the fertilization of plants, it can, consequently, 
be used for animal growth, and life will be continued much longer than 
we supposed 20 years ago. 


FERMENTATION: BACTERIOLOGY 


This is a branch of bacteriology which has been worked thoroughly 
for the past 30 years. The work of Pasteur and Hansen is already seen 
in many of the fermentation industries, and it is generally conceded 
by these industries that the experiments of these men may be considered 
invaluable in the dev elopment of uniform fermentations, in the control 
of off-fermentations, and in the selection of those species which give 
the greatest yield and the best product. At present, there are many 
laboratories which devote their entire attention to the physiology and 
morphology of fermentations, and these laboratories are utilized in pre- 
paring men to enter into the service of these fermentation industries 
for the purpose of studying the best methods of proc edure and also for 
the purpose of improving “the - fermentations. It is safe to say, espec- 
ially as it is founded upon actual statistics, that millions ‘of dollars 
have been saved annually to each of several countries through their 
power to produce uniform results and to eliminate possible abnormal 
fermentations from their manufacture. 

In many of these fermentation industries, so careful are they to hold 
to the correct methods and correct species of micro-organisms, that 
the manufacturing plant becomes a veritable bacteriological laboratory. 
In this country, many farmers have great concern over the production 
of vinegar. Although we have been brought up largely in the belief 
that vinegar will always come from cider, any one familiar with the 
industry at large, has observed the fact that thousands of dollars of 
loss occur yearly through ignorance of the processes involved. If it 
were possible to acquaint farmers with the nature of the fermentation 
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and the micro-organisms involved, there is no doubt that he would be 
able to save himself large losses in this respect. 

Farther than this, the preservation of food is involved in the study 
of bacteriology, and this feature of the science is represented in the 
canning industry, in the evaporating and desiccating industries, and 
in those industries which attempt to preserve foods of various kinds 
by means of sugar, salt, and the commonly known preservatives. 

On the one hand, therefore, we aim to further certain kinds of fer- 
mentations which result in certain fermented products; on the other, 
we try to check fermentation that we may preserve fruits, vegetables, 
milk, et cetera. 

In this very brief resume, and very incomplete discussion, we have 
hinted at such portions of the field involved as may simply illustrate 
some phases of the science. We may justly conclude that bacteriology 
is a science, fundamental in its position, exceedingly broad in its scope, 
very practical in its application and constant in its daily use. It is 
the basis of sanitation; of preventive medicine; of septic and anti- 
septic surgery; of infectious disease; of dairying, with its various fer- 
mentations, its commercial products, and its milk-born diseases; of soil 
changes of fermentations which are, doubtless, far more extensive than 
those which we find in milk; of nitrogen assimilation from the air, with 
its consequent leguminous growth; of food preservation; and of other 
lines of industry,—in short, it is an economic study with varied aspects. 
If it were not for this economic side, doubtless little attention would 
be given to the biological side, but, inasmuch as so many problems of 
great importance rest upon the idiosyncrasies of micro-organisms, the 
biological significance has become greatly and necessarily pronounced 
and it will doubtless eventually lead to the extension of biological 
knowledge in the higher-life world. From this standpoint, this science, 
which has opened new fields in chemistry, physiology, and physics, merits 
position and space which should be accorded it in biological studies, 
and these should be fundamental and initial. In economic work, it 
spreads into nearly every field in which life is at all involved. 

Emphasis will be given to what has already been said if we quote 
the words of Dr. Vaughan, of the University of Michigan, who, in his 
discussion of “The Value of Scientific Research to the State,” says, in 
part: 

“This same science of bacteriology has enabled us not only to limit 
the spread of the infectious diseases, but it has given us the most bril- 
liant results ever attained in the cure of disease. It has largely robbed 
diphtheria of its horrors and has reduced the mortality from this dis- 
ease from over 50 per cent to less than five per cent in cases in which 
antitoxin is used immediately on the appearance of the disease. This 
is a triumph in curative medicine which the most sanguine and vision- 
ary man of even 10 years ago would scarcely have expected. The same 
science has given us a means of combatting that rare but distressing 
disease known as hydrophobia, and of preventing the same. Who can 
say that the world has not been benefited by the labors of the pioneers 
in bacteriology? Who can overestimate the discoveries of Poilender 
and Davaine, which to their contemporaries seemed to- be at most of 
only trifling importance? Who can foretell the benefits that may come 
to mankind from what appears to be a trifling scientific discovery? 
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“The bacteriologist has not confined his labors to the study of those 
micro-organisms which cause disease, but he has gone farther and has 
shown that some of these minute forms of life which we call germs are 
capable of rendering great service to mankind. Only a few years ago 
it was believed by many scientists that the amount of combined nitro- 
gen in the world is constantly decreasing, and that neither plants nor 
animals are capable of utilizing the free nitrogen in the air. It was 
therefore supposed to be a necessary conclusion that life on this planet 
must cease as soon as all the combined nitrogen is used up. It was 
stated that the explosion of every ounce of gunpowder, whether the pro- 
jectile which it carried struck a living object or not, carried death with 
it, inasmuch as it lessened the sum total of combined nitrogen in exist- 
ence. The bacteriologist by his investigations has shown that this state 
of affairs is not so bad as was once believed. He has demonstrated that 
there are certain micro-organisms growing on the roots of certain plants, 
and that by the combined action of the germ and the plant free nitrogen 
may be taken from the air and utilized in building up plant tissue or 
in other words, that it may be changed from the free to the combined 
form, and when thus changed, it may subsequently be used for food by 
either plants or animals. This is what is known as the process or 
function of fixing nitrogen, and it depends upon the combined action 
between certain germs and leguminous plants. About 20 years ago it 
was quite conclusively shown that peas, beans, and other legumes 
when grown in a soil wholly free from nitrogen were capable of con- 
structing nitrogenous compounds and building up nitrogenous plant 
tissue, while the only source of the nitrogen thus utilized was that 
existing free in the atmosphere. At first this view was believed to be 
founded upon faulty observations, but thorough experimentation has 
shown that the statement made above is a fact. Then men set about 
to ascertain the conditions under which plants, and especially legumi- 
nous plants are able to utilize the free nitrogen of the atmosphere. 
These experiments were conducted by skilled botanists in various parts 
of the world, and now after 20 years of these labors it can be positively 
stated that the manner in which leguminous plants convert nitrogen 
into compounds has been discovered. If the roots of a leguminous 
plant be studied, they will be found to be dotted with tiny nodules, 
which are known to the botanist as tubercles, but which, however, have 
no relation to the pathological conditions known to the medical man 
under the same name. These tubercles or swellings on the roots of 
the pea vine vary markedly in size. They may be so small that they 
are barely discernible to the naked eye, and in some instances they 
have a diameter of one-sixth of an inch or more. Of course the exist- 
ence of these nodules on the roots of leguminous plants had long been 
known, but their function was not understood. It was generally be- 
lieved that their presence indicated a diseased condition, but it was 
found that the plants on the roots of which they developed most abund- 
antly thrived most vigorously. I shall not attempt before this audi- 
ence, in which there are many who know more about this subject than 
I do, to go into detail concerning the relation of these tubercles to the 
fixation of nitrogen by leguminous plants. Suffice it to say that experi- 
mentation has shown that these nodules do not form on the roots of 
plants grown in sterilized soils, and that under the same conditions 
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such plants take up no nitrogen from the atmosphere. Next it was 
found that if leguminous seeds were planted in sterilized soil, devoid 
of nitrogenous food, and were watered with an infusion of sterilized 
soil, they manifested two characteristic and peculiar stages of growth. 
At first the peas sprouted readily and grew vigorously for a very short 
time, when growth ceased. This period, which the botanist now desig- 
nates as the stage of nitrogen hunger, was reached as soon as the plant 
had used up all the combined nitrogen in the seed. If at this stage 
some of the plants were watered only with sterilized earth infusion, 
they did not recover, but continued to waste away and finally died, 
while those watered with non-sterilized soil infusions soon began to 
take on a vigorous growth, eventually developed into well nourished 
plants, and produced an abundant yield. Upon examining the roots 
of these two sets of plants, it was found that those watered with steril- 
ized soil infusions showed no tubercles or nodules, while those watered 
with non-sterilized soil infusions carried these tubercles. These experi- 
ments quite naturally suggested that the tubercles were formed by the 
agency of bacteria, and microscopic and cultural studies confirmed this 
supposition. Soon the characteristic micro-organisms in these tubercles 
were obtained in artificial culture media and their casual relation to 
the tubercles was proved by direct inoculation experiments. Moreover, 
peas were planted in sterilized soils, and watered with these cultures. 
When this was done it was found that tubercles formed abundantly on 
the roots of the plants, which, on account of their ability to fix nitro- 
gen, grew vigorously and produced abundant crops. Additional studies 
have shown that these bacteria, which are quite widely distributed in 
the soil, pass into the roots, forming the swelling or tubercle at the 
place of entrance, penetrate the woody tissue in the form of delicate 
filaments, and produce a mucilaginous substance which permeates the 
tissues of the plant. There has been some discussion as to whether it 
is the bacteria or the plant which fixes the nitrogen, but the only con- 
clusion ‘which can be justified by the experiments that have already 
been made is that both of these organisms are essential, both the germ 
and the leguminous plant are necessary, and they must act together in 
order to take free nitrogen from the air and combine it into the tissues 
of the plant. I should state that some experiments indicate that there 
is a certain amount of nitrogen fixation in the green parts of many 
plants, but this is so very small compared with the large quantities 
fixed by the combined action of leguminous plants and the bacteria 
that it cannot be considered to be of any special importance. In this 
way it will be seen that there is an association between the plant and 
the micro-organism which is mutually beneficial to the two, and whick 
enables the two working together to take free nitrogen from the atmos- 
phere and build it up into tissue which can be subsequently utilized ° 
for feeding other plants and even nourishing animals as well. Some 
experiments indicate that there are different species of the tubercle 
organism, and that it is necessary in order to get the best results to 
bring together the special legume and the special tubercle bacillus which 
best work together. 

“Tt will be seen from this that bacteriology has been a benefit to 
the world not only by decreasing sickness and lessening the death rate, 
but also by pointing out to the farmer a way by which he can utilize 
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the inexhaustible stores of free nitrogen in the atmosphere as a fer- 
tilizer for his soil. Moreover, it has placed within the hands of man the 
means by which under intelligent direction the abundance and vigor of 
life in this world can be increased. It shows us how it may be possible 
for the arid sandy plain to be converted into a rich field, and how waste 
places may be fertilized and made to yield abundant food for plant and 
animal.” 

The author’s conception of “The Science of Bacteriology” is based upon 
certain economical and technical considerations which are comprehen- 
sive and would gather within the scope of this science the vast fields of 
microbian diseases of animals and plants and fermentations as found 
in the dairy, in the soil, in foods and drinks, in various industries, and 
elsewhere, in fact, in the broad realm just discussed in the foregoing 
pages. The life designated by the above scheme is usually limited to 
those molds which figure in fermentation changes, as conceived indus- 
trially, to yeasts which are employed in industrial fermentations and 
may be cultivated advantageously or otherwise, to. bacteria which rep- 
resent the largest and most important class, and to those forms, pro- 
tozoal perhaps, which are now found as the cause of numerous infecti- 
ous diseases. 

A most general outline of bacteriology may be added not only for the 
purpose of conveying an idea of its range as understood by us, but also 
of reviewing systematically some of the subject matter treated in the 
science. Such an outline is demanded in this discussion. 


A. MORPHOLOGIC AND CULTURAL. 


I. Morphology and Development. 
1. Gross anatomy. 


a. Form. 

b. Size. 

ce. Arrangement or grouping. 
¥, Multiplication. 


. Involution and variability. 
2. Histology of cell. 
a. Wall or outer membrane. 
b. Protoplasm. 
c. Flagella and motion. 
d. Spores. 
3. Classification and their basic features. 


II. Cultural Significance. 
1. Media. 
a. For morphologic and developmental studies. 
b. For cultural effects. 
2. Colonies. 
3. Cultural features. 


III. Staining Values. 
1. Demonstrations of parts of cell. 
2. Identification of species. 
3. Differentiation of species. 
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1V. Determination of Micro-Organisms. 

1. Methods employed. 

2. Differential characteristics. 


B. PHYSIOLOGIC, 


| 


Cell Studies. 
1. Composition of cell contents. 
2. Composition of cell wall. 
3. Pigment formation. 
4. Light production. 
5. Heat production. 
6. Absorption of assimilation of foreign bodies. 
7. Chemotaxis. 
8: Plasmolysis. 
II. Studies in 
1. Elements required in growth of micro-organisms. 
2.: Respiration. 
3. Nutrition. 
4. Moisture. 
5. Cultivation temperatures. 
6. Conditions of media. 
7. Physiologic test-media. 
8 Identification and determination by means of 
a. Cultural physiologic methods. 
b. Chemic tests. 
c. Physical tests. 


VII. Studies in 
1. Symbiosis. 
2. Metabiosis. 
3. Antibiosis. 


1V. Common Fermentative Changes Wrought by } Micro-organisms. 
i ce in enzymes. 
. Kinds. 
b. Actions and materials fermented. 
ce. Conditions under which they act. 
Temperature. 
Concentration of solutions. 
Reaction of material. 
extent of accumulated products. 
Et cetera. 
Products manufactured by fermentation. 
a. Necessary conditions of production. 
b. Most favorable conditions of production. 
c. Methods of determination, 
Qualitative. 
Quantitative. 
d. Constancy and variability of products. 
e. Gradation in fermentation changes. 
Intermediate products. 
Ultimate products. 
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V. Products Significant Through the Intermediation of a Host. 
t. Agglutinins. 
2. Precipitins.» 
3. Lysins. 
4. Toxins. 
5. Anti-toxins. 


VI. Influencing Agents. 

1. Light. 
Direct. 
Diffuse. 
Special. 
Heat. 
Dry. | 
Moist. 
Under pressure. 
Cold. 
Chemicals. 
. Filtration. 
Mechanical pressure. 
. Mechanical agitation. 
Electricity. 
. Dessication. 


to 
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I. Communicable Diseases of 
1. Man and animals. 
a. Causal agent or micro-organism. 
b. History of micro-organism. 
c. Tenacity or persistency of micro-organism, 
d. Avenues of dissemination and infection. 
e. Distribution of micro-organism in body. 
f. Management of disease. 
2. Prevention of disease. 
h. Care of dead from communicable diseases. 


II. Surgical Significance. 
1. Wounds. 
2. Abscesses. 
3. Septicemia. 
4, Malignant growths. 
5. Operations. : 


III. Susceptibility and Immunity. 
1. Natural. 
a. Race. 
b. Species. 
Cy Age 
d. Individual idiosyncrasies. 
e. Body components. 
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2. Acquired. 
a. Devitalization. 
b. Hereditary predisposition. 
c. One attack of disease. 
d. Vaccines. 


IV. Serum Therapy—Bacterial Therapeutics. 
1. Diagnostic agents. 
2. Remedial agents. 


V. Disinfection and Antiseptics. 
1. Agents emoplyed. 
2. Determination of values. 
3. Methods. 


VI. Sanitary Studies. 
1. Water analysis. 
a. Methods. 
b. Interpretation of results. 
2. Water contamination and filtration. 
3. Sewage analysis. 
a. Methods of. 
b. Determination of values of micro-organisms. 
4, Sewage destruction beds and filtration. 
a. Aerobic. 
b. Anaerobic. 
ce. Products. 
5. Ventilation. 
a. Currents as means of dissemination. 
b. Filtration of air. f 
ce. Germ content of air. 
d. Methods of analysis. 
6. Foods. 
a. Poisonous. 
b. Infected. 


D. DAIRY. 
I. Milk Supply. 

1. Communicable diseases conveyed through milk. 

a. Kinds of micro-organisms. 

b. Avenues of transmission. 

c. Prevention. 
2. Environments of animal and conditions of milking. 

a. Stabling. 

b. Feeding. 

Cc. Milker. 

d. Utensils. 
3. Bacterial content of milk in udder. 

a. Non-pathogenic micro-organisms. 

b. Pathogenic micro-organisms. 

-¢e. Conditions of growth in udder. 

d. Special fermentations (garget et cet.). 
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. Bacterial action on constituents of milk. 


a. Proteins. 
b. Butter fat. 


Cc. 


Lactose. 


d. Mineral constituents. 


. Analysis of air of stables. 


a. Before cleaning. 
b. Immediately after cleaning. 


Cc 


Before feeding. 


d. Immediately after feeding. 


ec: 


Anaylsis of out-door air. 


. Determination of value of straining. 
. Determination of value of aeration. 
. Determination of value of cooling. 


a. Simple cooling. 
b. Cooling and keeping cool. 


cs 
. Cleansing of utensils. 


Cooling and warming, then cooling. 


a. Methods and their value. 
b. Water analysis. 


II. Pigment in Milk and Cheese. 
1. Kinds. 

a. Red. 

b. Blue. 

ce. Black, et cetera. 

2. Character. 

3. Condition of formation. 

4, Control. 


III. Fermentations in Milk, Butter and Cheese. 
1. Kinds. 


bo 
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I. 


a 


a 
b 
c 

d 
e. 
f 

g 
h 
Ae 


. Lactie. 
. Butyric. 
. Alcoholic. 


. Gaseous. 
Peptic. 


. Rennet. 
. Ropy. 


. Soapy. 
Taints. 

Bitter flavor, Barn-yard, Tallowy, et cetera. 
Special. 

Kephir, Koumiss, Matzoon, et cetera. 


. Micro-organism involved. 


. Its life history. 


b. Alteration. 


. Nature of fermentation. 
. Constituents acted upon. 
. Products of. 

. Conditions influencing it. 
. Controlled or fostered. 
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1V. Pasteurization and sterilization. 
1. Determination of significance of each. 
2. Methods employed. 
3. Practical utilization. 


V. Starters. 
1. Natural. 

a. Sour milk. 

b. Cream. 

ce. Buttermilk. 

d. Others. 

Artificial. 

a. Pure cultures. 

b. Mixed cultures. 
Value determined. 
Preparation. 
Employment. 
Constancy. 
Influencing conditions. 
Facts governing amounts to employ. 


bo 
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VI. Butter. 
1. Micro-organisms present. 
2. Micro-organisms compared with those of milk. 
3. Conditions of life changed. 
4. Decomposition. 
5. Preservation. 
6. Significance of casein and buttermilk in butter. 


VII. Cheese. 
1. Kinds of micro-organisms employed in different cheeses. 
2. The study of micro-organisms in the ripening process. 
3: Influence of micro-organisms on aroma. 
4. Keeping values. 


VIII. Preservatives. - 
IX. Disinfectants utilized. 


E. SOIL. 


I. The Making of Soil. 
1. Bacteria in soil. 
a. Number at different depths and in different soils. 
b. Ikinds at different depths and in different soils. 
c. Character of micro-organisms found. 
2. Rock disimtegration. 
3. Decomposition, of organic material, 
a. Celluloses. 
b. Starches and sugars. 
*, Proteins. 
d. Et cetera. 
4. Action of iron and sulphur bacteria. 
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II. Ammonification. 


III. Nitrification—The nitroso and nitro processes. 
1. Conditions influencing. 
a. Physical: 
b. Reaction. 
c. Temperature. 
d. Supply of oxygen. 
e. Amount of organic matter present. 
f. Moisture. 


IV. Denitrification. 
1. Factors influencing the loss of nitrogen. 


V. Action of Micro-Organisms upon the Mineral Constituents of the 
Soil. 


VI. Sewage Disposal Studies. (See “Sanitary Studies” under “Hy- 
gienic Bacteriology.’’) 


= 
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J. Nitrogen Accumulators. 
1. Micro-organism involved. 
2. Cultural characteristics. 
3. Formation of nodules. 
4, Character of nodules. 
5. Conditions under which they form. 
6. Determination of nitrogen accumulations. 
7. Significance of nodules. 


Il. Bacterial Diseases. 

Kinds. 

Micro-organisms found as causal agents. 
Cultural characteristics. 

Resistance of micro-organisms. 
Persistency. 

Methods of treatment. 

Pathology. 
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III. Bacterial Decomposition of Fruits, Vegetables and Other Plant 
Substances, 

Nature of decomposition. 

Micro-organism studies. 

Conditions favoring development. 

Control. 

Structural changes. 

8 
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G. FERMENTATION. 


I. Factors Controlling Fermentations. 


at 
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. Presence of micro-organism. 

. Purity of culture. 

. Vigor of cell. 

. Character of fermentable material. 

Air supply. 

Reaction of medium. 

. Temperature. 

. Concentration of fermentation solutions. 


II. The Production of Enzymes by Micro-Organisn:s. 


1 
2 
3 
+ 


. Formation of enzyme in -cell. 

. Its secretion by the cell. 

. Determinative methods for study. 
. Environmental influences. 


III. The Fermentations, 
General. 


1, The enzymes. 
a. Cytases. ° 
b. Diastases. 
c. Invertases. 
d. Glucases. 
e. Inulases. 
f. Trehalases. 
g. Raffinases. 
h. Lactases, et cetera. 
i. Proteolytic. 
Peptic like. 
Tryptic like. 
Bacteriolytic, et cetera. 
Lipases. 
. Clotting. 
Rennin, 
Thrombase, 
1. Et cetera. 
2. Materials acted upon. 
a. Celluloses. 
b. Starches. 
c. Sugars. 
d. Fats. 
e. Proteins. 
f. Et cetera. 
3. Products resulting. (To be continued with 1 and 2.) 
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Special. 
1. Alcoholic. 


-OO-=I 


. Beer and distilled liquors. 
. Wine. 
. Cider. 
. Ginger beer. 
MET yorces, 

f. Koumiss, et cetera. 
Acetic acid. 

a. Vinegar. 

b. Mashes. 

c. Foods, et cetera. 
Lactic acid. 

a. Milk. 

b. Mashes. 

ce. Foods, et cetera. 
Butyric acid. 

a. Milk. 

b. Mashes. 

ce. Foods, et cetera. 


CRoof 


. Ammoniaeal. 


a. Urea. 

b. Organic matter of soil. 

ce. Proteins. 

d. Et cetera. 
Putrefactive. 

a. Ptomains. 

b. Leucomains. 

Acids. 
. Alcohols. 

Gases. 

Ammonia derivatives. 
. Others. 
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. Nitrification. 
. Denitrification. 
. Ammonification. 


H.. FOOD AND DRINK PRESER\ .TION. 


I. Preservation of Foods. 
Freezing. 
Cold. storage chambers. 


its 
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. Salting. 
Drying or evaporating or concentrating. 


Smoking. 
Corning. 
Canning. 


. Chemic preservatives or antiseptics. 
. Preserving. 
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Il. Preservation of Drinks. 
1. Pasteurizing and sealing. 
2. Cold storage. 
3. Chemic preservatives. / 
4. Filtration. 


THE LABORATORY. 


With the above comprehensive view of bacteriology in mind,—such 
a view as may be found typically represented in a large number of 
jaboratories in the world—the plans for a new laboratory were under- 
taken. Two distinct objects, primary in all of our undertakings, and 
fundamental to the growth of this science, should be kept in mind in 
considering these plans; the one, research, as represented as a division 
of the experiment station, and which is so full of promise for the future ; 
the other, class work, which by means of disseminating knowledge which 
we already have at hand is essential to progress in a science. 

As the needs of this institution were surveyed, the conclusion reached 
indicated that each purpose demanded about equal attention. Work; 
as we find it in an agricultural college, must not only be purely scien- 
tific but must also pass to an issue and application; otherwise it fails 
of the mark, Therefore, in‘order to carry out all of our scientific en- 
deavors to a point where they can be taken up by those who deal in 
the practical phases of agriculture, it became evident that rooms or 
facilities must be provided for the study of communicable diseases, of 
bacterial plant diseases, soil problems, dairying, fermentation,—in short, 
any bacterial problem known to agriculture or domestic science, In 
erecting a building that shall include this broad scope, a stable is neces- 
sary, a small greenhouse for bacterial plant and soil studies, a soil 
room for soil storage and filter paraphernalia, a dairy room, a tempera- 
ture room, and, in short, rooms where the science may be applied to 
actual problems which are, in one way or another, connected with the 


practical workings of the farm or of the household. Accordingly, it will, 


be seen that the range of the work is vast; consequently, in order to 
make the science useful and valuable, the laboratory must be adapted 
to meet the demands which the farmer or the housekeeper makes upon it. 

It should not be necessary that the plans of the laboratoty be dis- 
cussed in detail, for the illustrations following this report will clearly 
show what each room stands for and will suggest possible uses. Any 
one who may review these plans critically should bear in mind that it 
is impossible, in erecting a laboratory, to have everything as he would 
desire it, simply because there are so many conflicting ideas, and often, 
if one idea predominates, another must be eliminated. For instance, 
it is impossible to make all of the laboratory rooms face the north and 
east, however desirable. 

A general description of the laboratory may help to convey a full- 
ness to the meaning of the photographs and clear up points which other- 
wise would be indistinct. 

The building is made of brick, the outer walls having a two-inch air 
space, primarily to arrest moisture, heat, and cold. Many of the inner 


. 
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partitions are made of brick. These afford strength to the building, and 
also partition walls with a brick facing, which is highly desirable. 
They are faced with sand brick, the seams are well flushed, and the 
entire surface painted over. Where it was impossible to secure brick 
partitions, they are made of studding, lath, and adamant, the surface 
of which is also painted. 

The interior wood finish is of southern pine; the floors are of hard 
maple, and the ceilings of steel. 

The lighting of the building is very satisfactory, and, inasmuch as 
the large laboratories are made to face the north and east, it makes it 
possible to carry on work without interference from the direct rays of 
the sun. 

The floors of the basement and stable are of cement, but otherwise 
these rooms are finished as the first and second stories of the laboratory. 

The sinks, the bottoms of the hoods, and two tables are of Alberene 
stone. The supports for tables and hoods are of iron piping. 

The building is well equipped with gas, hot and cold water, steam, 
and air which is now used in conjunction with the gas. 

A word may be said in regard to the temperature rooms, because the 
longer we are in the building, the more valuable they become. The 
fioors of these temperature rooms and the ceilings, are of cement. Tach 
of the rooms opens into a large shaft by means of a glazed surface, and 
this shaft passes from the basement out beyond the roof of the build- 
ing. If, in any way, an explosion occurs, which is not too forceful, we 
trust that the glass will be shattered and a vent furnished by means 
of the shaft. These rooms have iron doors, and open into outer rooms 
by means of small ante-rooms, which are closed by iron doors. If fire 
occurs, within, it is thought that it will be held within by these iron 
doors. We further try to avoid fire by using only one burner within each 
room. If this goes out, there will be no light within to cause an explosion, 
for all of the lighting is by means of electricity. We have already found 
during the winter months, when the steam is on the building, that, 
although these rooms were not heated in any way, the temperature was 
practically constant, varying only one or two degrees over a range of 
several days. During the whole winter season, taking into considera- 
tion the times when the steam was turned off the building for one pur- 
pose or another, the maximum temperature limits of these rooms were 
within 19° and 24° C. We are very much pleased with the success of 
this innovation. The idea was borrowed, however, from the laboratory 
of Dr. Moore, of Cornell, being modified to meet the requirements neces- 
sitated by the construction of several temperature rooms. 

Respectfully submitted, 
Cc. E. MARSHALL, 
Professor of Bacteriology and Hygiene. 
Agricultural College, Mich. 
June 30, 1904. 
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FIGURE I. 


A represents large laboratory room for students-52 tables, M small laboratory room for students-12 tables, B testing room for 
students, C Instructors’ room, G steam sterilizing room, H store room, I weighing room, E temperature room, F culturre 
room, D shaft rising above building, K hallway, L ladies’ retiring room. 
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FIGURE II. 


A represents experiment station laboratory, N office, Q library, B assistant’s room, C storeroom, Dsteamsterilizingroom, E hood 
room, F seminary room for research, I photographicroom, H dark room, P lecture room, M culture room, L temperature room, 
O hallway, K shaft rising above building, G passage way. 
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FIGURE III. 


A represents gas pump room, C room for study of fermentation gases. D room for sterilization ete., E & Grooms for gas dis- 
infection and testing, F wash room, H applied dairy room, K glass blowing and other operations, M applied class work, 

4. X room for research in soil, Y soil room for soil storage, filters, ctc., Z green house, MN OPQ R temperature rooms, L 
passage ways, V toilet room. 


FIGURE V.—FRONT VIEW OF LABORATORY. West side. 


FIGURE VI._SOUTH VIEW OF LABORATORY. 


FIGURE VIII.—LECTURE ROOM. First floor. 
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FIGURE IX.—CLASS LABORATORY. Second floor. 
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FIGURE X.—EXPERIMENT STATION LABORATORY. First floor. 
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FIGURE: XI.--INTERIOR STABLE. Court. 


FIGURE XII.—HOOD 
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FIGURE IV.—HOSPITAL STABLE. 
M represents corridor connecting laboratory and stable, L small operating room, F court, B crematory room, AC DGIEH K closed stalls. 
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REPORT OF THE DEPARTMENT OF ENGLISH AND MODERN 
LANGUAGE OF THE MICHIGAN AGRICULTURAL 
COLLEGE FOR THE YEAR 1903-1904. 


To the President: 

Sir—The arrangement of work in this department for the year. 1903- 
1904 was identical with that of the previous year, and I refer you to 
the report of that year for details. The teaching force remained the 
same, and it gives me pleasure to testify to their continued efficiency 
and devotion to the work. 

The enrollment for the year in the different subjects oe the depart- 
ment was as follows: 


English Work. 
Sub-Freshmen— 


BSP |G NATTA TS oo) Soha cae with CB ole Cosel in ie foie Mee tanedeney eae 231 
English Composition ......,- 0-666. - eee g eee ee eee: 230 
A Were eva) TU RRO, ene aia DOR el agree LRAT rie Be. ey “A inSpi oe 181 
PDHELOMGAl SP VARIS 2 satis tie ce alive Secte ce Gael bs ares Miya mamta: elnate 121 
UE OR UGS tre oot, 352 adede ease adie AM ene uc eect eco rans, wie (heme eens 57 
Oreo y SAMO TIEDALE 25s hie wore) ae wees a Siete ake heva epee onernets 67 
pene. Aid SATO MOM vcs. 5s cis huevos lout eeeia alte puree aero ce 114 
IS AAC OTS CULE atch: \- chen 2 RNs ol cra) so SMe. sth oe oe 107 
“CREE TIGHTS RRC ECA SRP SLA A ge ee Ce NE Peary aR Uh mee AREA, [2 
Total enrollment (Himeglishy) ? 33-230 iai. kor Glebe en coheleyels Sepa 1,180 
Modern Language Work. 
SPOUT Shoko etehovae tans a eel ese Ain ale, Uenaae, EEN E arate eee aes 138 
ERs TO Ay Ieee anaes Renee ee del Rn aCOR walle oh tio PRIA. Y 29 
Total enrollment (Modern Language) -.........:.0.6- cee es 167 
RrerTs HOA ie esd Mies Mitts eae Bai aas ab ghatte ene Nene Se aaa eres 1,347 
PNAINES TEPCALCUE 1. joie. 61s 2 aint asco open alle Sees ae cae 684 
Total number of persons registered in department........ 663 
1. Average number of recitation hours per week per student actu- 
ally enrolled: (in* Hingelish) 7) hee 200.5 22 Gi eines os hele eho 3.72 
2. Average number of recitation hours per week per student actu- 
ally enrolled (in: German and rench).. 05. 4 y. se eee ee 5.00 


3. Average number of recitation hours per week per student dur- 
ing his course (in English alone) : 


Highest > possible). c5.2: 2% Visine sare eveteteh ate omen ere toceieNenedene mt eae 3.66 
MLOWEST!: POSSUDTE: occ aise p45 eataie pas uss lal cmd ine ta Reo Shakes eet ie ra 1.50 
4. Actual average number of recitation hours in English taken vie 


per student per week during his college course ............ 2.70 
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ENROLLMENT BY TERMS. 


English Work. 


Sub-Freshmen— 


English Grammar 
English Composition 


Voice Culture 
Rhetorical Praxis 
Oratory and Debate 
Logic and Argumentation 
Orations 


Total enrollment (in English) 


German 
French 


Total enrollment in (Modern Language) 


Grand total for term 
Names repeated 


Number of persons actually enrolled 


e. ee) ce. a! idle) feliena essay co {0 erie a) \6)(B) \0) |e) ee! errate a ny ete! ete" 6, 


a) Wivel Nelle Laid sa elle bp ya\e) iw yls \ eitlier.e tel ei py a) pelle s/qey elles 


oi ojfes'e| eho). e)e7 wae). @) 16) 6 (6. 6 \c 6 [0's “a, 0) a) #9. 0; 0-0, whe, 6 be 0. 6 
CO Te KT et er CT CM IAT MC Ce RU TC er oa ec fear oe See ir er See SI 
Chie: eile! te, 0) el ayiviie ve; ) Genie) a. ex(0) ese 0 (@) imo) e) eo ayes) ae 
Cr 
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Modern Language Work. 


CF) Cee ee, ahs) Ca, 0) a.5d) (¢) See ele) tatey #6) 6 8 ieee ehe (@ .6 0 Sa eee ele ler eile 


@) fe (a, 0.6 6,6 8) 0) .6) 0 0) ©) 6) e\<6 0-0 ele 0 @. ¢ @ 0.0 0 6 @ Oya) 6) 0 © erehe. 0 es 6 


arp otia Aaa) ‘e)\ te Je. .eie 


we! wile elie: (0. 68: |e] ene) © 0,0) @ \e} 10 (6) \e) 1s, v0,» (0! 6 @ ee) melas 
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1. Average number of recitation hours per week in English per 
person actually enrolled in English.................. 
2. Average number of recitation hours per week in Modern Lan- 


guage per person actually enrolled 


©) jee: (e) eine! ‘o\ abe: ine! a) al ates(e va 


5. Average number of recitation hours per week in English, per 
student, for this term in his course: 


Highest possible 
Lowest possible 


Ce  ,  ) 


B'pelle Te! (a) 6 sg e, 6, 0,0) (eB). 6 evefeleve))e) oe \9 e) wiles) = = Vere, 


4, Actual average number of recitation hours in English taken 


WINTER TERM. 


Sub-Freshmen— 


English Grammar 
English Composition 


Voice Culture 
Rhetorical Praxis 
Oratory and Debate 
Logic and Argumentation 
English Literature 


Orations 


Total enrollment (in English) 
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180 

110 

51 

53 
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Modern Language Work. 


AEN TEVATI as aid Retehee widen Riel al Aya et aCe ta REITER le RW See Re 102 
PSS OE S/d 8 fore eee tasle a athena et EIU clic CA IM 18 
Total enrollment (in Modern Language) ................ 120 
Grand, totalifor term ics! dicta tte Fob a eas phen he « Meter 93-4 
IN AINE PEPCATCON frie a/ateset migra tele eee valle nyo anal eter ape eM leMarats ie 392 
Wumber of persons ‘enrolled iis ae ere Ue ie EARN arate oe Sonica 542 


1. Average number of recitation hours per week in English per 


person actually enrolled in, English: 3. ies iki it le Wee eke 4.09 
2. Average number of recitation hours per week in Modern Lan- 
guage per person actually enrolled .....: UM aerate anche teh peter heat 5.00 


3. Average number of recitation hours per week in English, per 
student, for this term in his course: 


TAREDES tT POSSIBLE WE visio. Mey, il Bets Meh aks Worle sa pte tthe ERR 4.20 
TRO WEST \QVOSSTOTE SCs, OTT EM Cig Uae We oor AL ag Lite 

4. Actual average number. of recitation hours in English taken 
per scudentiper weeks tn) this Terway: ci, jie + ae ss) dhs epee Sto rel lode peas Seal 


Bnglish Work. 
SPRING TERM. 


Sub-Freshmen— ; 

me lish} Com POSTON 5 \bsg cichsl) Lewes Ge ut es alfa chokes oben eae 120 

MRR TLE ONC habits Scab, a cboile Sea the alehe ws, ute a ty gure AERC Reel at ta faee ete 57 

NTL CNR 1 Raima RI a ey Napa =A SSG HERMAN ghee eh ae a 

PEL ORtCe hy PCAN x6 hea U Ry aid senate ce oxy el ip al Aisi mtn eta ae 82 

Oratory and Debate ........ OEE Fis Caer ai Pe RE Rah 37 

STS LAC OPAL UIC ag! chain Gilca tous a ontee) iad Rent wlat ooegsecls 104 
Lotalenroliment’ (im PMS Sw) niet eels gle a eeeck w sceheeebtocaiene os AOL 

Modern Language Work. 

CHL ICES SMa aiea Umi ne Sie AAU Ne RL GW ea Last Mr : 78 

BERRA N 8 cca bathe Sr sauna Arta Oey OT AMRW of (eek Ad LPT Se ea Ie 5 
Total enrollment (in Modern Language) «2. .....0 20000... 83 
rand totals fOr Perm 11h Shy PS ora! eel eae ee eta eters 574 
Names repeated ...:.:.: Poe athe: Do ae eRe SE AM Men aa en cet nel 182 
Number of persons actually enrolled ...............0.00- 392 

1. Average number of recitation hours per week in English per 
person actually enrolled: tn "Hme@lish sy? 20 220s, ck dntetenselehe eee 3.80 


2. Average number of recitation hours per week in Modern Lan- 
guage per person actually enrolled in Modern Language.... 5.00 
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3. Average number of recitation hours per week in Icnglish, per 
student, for this term in his course: 


PTV AUESE OST NE Niet | ati Mila hed! Safes, thn oti. Sa dad toe a 5.80 
LIGNVOS ET MOSS UCL ate: Bere Pel 4 fan WL 5k tele cba win deal SNe ata MPN adee tee 1.75 

4. Actual average number of recitation hours in [nglish taken 
per student per week im this termy 232 66). Sees dh oh ei, RE 2.61 


'NOTE:—The discrepancy between average (1) and average (4) is explained by the fact 
that average (1) deals with students. actually enrolled i in the English department 
and doing work in English during the term or the year; while average (4) takes in 
all regular students doing work in the three courses of the college. In several 
terms and during a whole year of one course no English work is ‘assigned. The 

, average number of recitation hours in English for a four-year agricultural student 

, during his course is 3.08; for a cnr -year agricultural student it’ is 3.50; for’a 
mechanical four-year student it is 1.50; for a mechanical five-year student it is 
2.33; for a four-year woman student it is 3.33; and for a five-year woman student 
it is 3.66. In the mechanical courses a correspondingly larger amount of modern 
language work is required. 


The department has been unusually successful in oratory and debate 
during the past year, winning by a unanimous decision the debate with 
the Normal College on the question : “Resolved, that the restrictions 
placed on the suffrage in Mississippi by the State constitution in effect 
January 1, 1892, are legally and morally justifiable,’ and tying for 
second ‘place : according to ranks in the Inter-collegiate Oratorical Con- 
test. In the debate we had the more unpopular, the affirmative, side 
of the question. J take much pride in recording here that, in spite of 
any unconscious prejudice on the part of judges against an agricultural 
college in such contests, in the three debates so far with Ypsilanti, out 
of the nine votes cast by judges, they have received only one vote more 
than ourselves; while in the inter-collegiate oratorical contests of the 
last four years the averages of the awards give us the second place in 
a list of nine colleges, with the exception of ourselves, mainly denomi- 

national and purely literary. In my opinion such facts are Strong and | 
convincing evidence, not merely of the efficient work of the English 
department, but more especially of the value of the training given by 
our system of education, enabling the student to acquit himself as a 
man, not only in the matter of earning a livelihood, but also in all the 
relations of life. Here, in the realm distinctively appropriated by the 
literary college, we find him facing his competitors as an equal among 
equals; and with the equipment ‘that the Agricultural College gives, 
winning from them not only respect but also victory 

In this connection, and in view of the fact that during the year seri- 
ous effort has been made to diminish the time devoted to English work, 
J desire to discuss somewhat at length the relation of the English work 
to the curriculum of our college. 

The Agricultural College as an educational institution is, it is true, 
a distinct and well-defined revolt from the ideals and methods of’ the 
old education. It recognizes the material needs of men as primary, and 
the preparation for meeting those needs as the proper and legitimate 
business of education. It teaches agriculture instead of Latin because 
digriculture enables one to win his bread, while Latin does not. It, goes 
further than this; it systematizes and dignifies such subjects as agri- 
culture and seeks to give them an educational ‘as well as an utilitarian 
value, But education at an agricultural college, while thus rightly and 
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properly utilitarian and intensely “practical,” should not be narrowly 
and sordidly.so. While rejecting the agencies through which the old 
education worked, it cannot afford and must not be allowed, to repu- 
diate the broad humanism and culture for which the old education 
stood. No matter at what cost, we cannot afford to entrust our young 
men to any form of education which, however technical and “practical,” 
does not recognize the man beyond and above the workman or the expert. 
While it prepares for industrial life, it must also prepare for political, 
social and moral life. ~ While it trains the hand and the eye, it must 
also sharpen the intellect; enlarge the range of thought, strengthen and 
control the sympathies and emotions. It should take the raw, awkward 
boy, inexact in thought and without mental perspective, give him‘ a 
part in the world’s work, put a weapon in his hand wherewith to main- 
tain and advanee his position, and transform him into a man, keen 
and alert to utilize the forces operative around him, orderly and syste- 
matic in thought and action, broad-minded and philosophi¢ in his out- 
look, sane, prudent and rational in forming opinions, loyal and unsel- 
fish in his relations to his country, and modest, tender and true in all 
the relations of life. It should recognize character as by far the most 
important factor in the attainment of true success, and the formation of 
character as a matter of persistent and intelligent training. 

For this transformation it should and does use mainly the material 
world and the-sciences that directly deal with industrial life; but it 
should recognize that the material world is only half the universe, and . 
that the world of man, the civilization into which we are born and 
under the conditions of which we work and live, constitutes the other 
half. Hence it should not neglect to acquaint the student with the 
ideals, the feelings, the strivings, the achievements of the race, and to 
evolve therefrom a true philosophy of conduct. It may well cast aside * 
the outgrown shell of idle fancies, it may well refuse to busy itself 
with a past that serves no present useful purpose; but it should not 
despise the past merely because it is past, for there it finds a solid foun- 
dation for the present and the future. 

In such a scheme of education, the department which I have the honor 
to represent, will be looked upon, not with mere tolerance or even as 
an intruder, but as playing a necessary and integral part. Even if its 
function were merely to teach correct spelling and the orderly con- 
siruction of the English sentence, its right to a position in such a cur- 
riculum would be recognized. For the logical construction of one’s 
sentences means training to order, discipline, system in the processes 
of one’s thought—no small desideratum at this particular time, when 
even among the better classes of our public men, looseness, incoherency, 
lack of orderly progression in thinking leads to so many wild vagaries, 
so much silly and harmful action in public and private life. I have 
not’ forgotten Molitre’s ridicule of the dancing-master’s exaggerated 
claims for the far-reaching influence of his art; yet it nevertheless re- 
mains true that the skillful, forceful handling of the English sentence 
is in and of itself an accomplishment that goes far toward the attain- 
ment of success—an accomplishment not gained without long and severe 
training, and that training is primarily in order, logical sequence, and 
coherency of thought, clearness, accuracy of expression means neces- 
sarily clearness and accuracy in thinking. 
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But the English work does for the student far more than this. It 
takes him up, so to speak, into a high mountain and spreads before him 
as a promised land the glorious panorama of human ideals, aspiration, 
and achievement. It broadens his range of mental vision. It places 
his whole life on a higher plane. It leads him to feel a noble shame 
for the petty and the base, and stimulates all the generous and holy 
impulses of his nature. It enables him to distinguish mere shallow 
frothing and tinsel glitter from the serene and enduring splendor of 
great thought. It makes him the master of himself, calm and sure of 
footing amid the turmoil and confusion of a thousand conflicting cries. 
He is no longer the mere puppet of environment, of party, of the ebb 
and flow of popular thought. To a larger degree, in my opinion, than 
any other subject, the study of literature moulds and beautifies the 
character. 

In this discussion I do not mean to claim all intellectual training 
and all moral value for the subjects of my department. That would 
be absurd. The highest intellectual strength is requisite for coping 
with the problems of science; and I am well aware that all science, 
when properly taught, emphasizes the value of absolute truth, and 
trains to perseverance, system, economy—indeed, as I have elsewhere 
expressed it, there is no subject or occupation which, pursued with 
vigilant mind and broad, thorough-going interest, does not train the 
faculties of mind and heart, and does not in a truly noble sense, edu- 
cate. At the same time I do maintain that, in the M. A. C. system of 
education, our department and that of History and Political Science 
represent in a peculiar sense the knowledge of man and society as 
opposed to nature, notwithstanding the fact that man himself, his 
institutions and his achievements, constitute only, a broader Natural 
History; and that, as man’s differentiation from the lower animals and 
his progress and development have proceeded mainly along intellectual 
and moral lines, the study of this moral and intellectual development 
and its products must influence most directly and powerfully the young 
man’s modes of thought and motives for action. If such be the case, 
surely there can be no question of the supreme value of such a factor 
in education. In no system can it be regarded as an interloper, but in 
all it becomes an imperative necessity. Omit it and you have the mere 
specialist,—brilliant possibly, but not the man our world of today 
needs. In too many cases, even with our best and wisest effort in train- 
ing, the mere expert has become a freebooter, rendered more powerful, 
by the education which the State has bestowed, to rob and pillage the 
social organization that gave him his strength. 

It may be urged that, while our work is important as stated, it should 
be accomplished in the preparatory school or the high school. That it 
is done no one familiar with school matters will maintain. But the 
stronger and more pregnant answer is, that to expect the high school to 
do more than make a beginning of such work, broad, deep, and high 
as it is, is absurd; and that, too, through no fault of the high school. 
No one expects the high school to finish the subject of Botany, or to 
treat it in a manner even remotely satisfactory for a college man. The 
college itself is far from exhausting any phase of the subject. Why, 
then, should it be imagined that the subject of expression, or that of 
literature, can be any more adequately treated in the high school, or 
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that their beneficent influence on the mind and character can there 
be safely suspended? When the average student finishes his high school 
work, he is just beginning to develop certain of his faculties, especially 
on the emotional side. He is just beginning to be able in some degree 
to assimilate the thought of the great intellects whose highest and most 
lasting product is literature. It is during this final period of plas- 
ticity, before the character hardens into its permanent form, in other 
words, during the four or five college years, that the best and most 
effective shaping and moulding must be accomplished. It is certainly 
not a specialist in education who dreams that the great subjects through 
which education is accomplished can be successfully treated as hori- 
zontal layers or strata to be deposited in the mind of the student. “Line 
upon line, precept upon precept, here a little and there a little,” is still 
the secret of the successful educator. I strongly believe and affirm that 
during the four years of college life it is a positive crime under any 
circumstances to neglect the aesthetic and moral life, to cease effort 
directly to form and mould the emotional nature, to forego the oppor- 
tunity to create wider interests in life, a broader outlook, a stronger 
character. The utilitarian idea in education, while correct within limits 
and a distinct step forward in adapting college education to the needs of 
the masses, becomes a most dismal failure, a most disaster-threaten- 
ing menace to social and national life, if it is allowed to degenerate into 
mere sordidness, if it deliberately or impliedly teaches the student to 
measure all achievement by the base standard of dollars and cents. 
After all, the college exists for the student, not the student for the col- 
lege. Its function is to create for him a broader life, not to put blind 
bridles over his eyes that he may look only in the direction his master 
desires. 

How much time, then, should be given to the work which our depart- 
ment does for the student? Without discussing the question in the 
abstract, I reply with another question. In view of the enormous inter- 
ests to be cared for, as inadequately presented in the foregoing, is the 
average time at M. A. C. actually devoted to the English work, as pre- 
sented in the statistics at the head of this report, too much? It is per- 
haps a little less than that given to the Miliary Department. The aver- 
age student at this College, rightly or wrongly, takes certainly not less 
than 80 hours of class-room work per week; nine per cent, therefore, of 
the whole work of the student at this College is on the average devoted 
to this phase of his education. In the course into which the English 
work most largely enters, the women’s it amounts to only 1614 per ‘cent 
of her whole time. Considering our problem as primarily an educa- 
tional one—and that is what it is, disguise it as we may—I respect- 
fully repeat my question, is nine per cent, or even 16 per cent, too much? 

I confess that I have been much pained and discouraged by the effort 
to decrease the time devoted to the work of this Department and espec- 
ially by some show in the Faculty of lack of sympathy with our work. 
That any little success of this Department in competition with other 
colleges should cause, not pleasure, but publicly expressed anxiety for 
the future of the College on the part of any of my associates has ‘filled 
me with wonder. A jong familiarity with the work of industrial and 
technical education for which our Agricultural College stands has given 
me every opportunity to understand its problems, purposes and methods. 
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I am thoroughly loyal to and in sympathy with it, and I am equally 
sure that its original and basic principles generously recognize the vital 
part played by the work of this Department. 

In making this report I have taken the onky opportunity offered dur- 
ing the year to make such representations as would somewhat adequately 
put forward my side of the matter. I respectfully submit the report 
to your consideration. 

HOWARD EDWARDS, 
Professor of English and Moaern Languages. | 
Agricultural College, Mich. 
June 30, 1904. 


DEPARTMENT OF HISTORY AND ECONOMICS. — 


To the President: . 

I have the honor to submit the following report concerning the De- 
partment of History and Economics for the school year 1903-1904. The 
total number of enrollments of students in this Department during the 
year was 445 distributed as follows: 

By terms—Autumn, 67; winter, 201; spring, 177. 

By classes—Freshmen, 77; Sophomores, 97; Juniors, 95; Seniors, 53; 
Sub-Freshmen, 99. 

By Subject—History, 244; Political Science, 122; Political Economy, 
46. 

The total number of hours taught was 867, divided among the three 
terms as follows: Autumn, 10 per week; winter, 33, and spring, 31. 

The most insistent need of this Department is a class room perma- 
nently at its disposal. During the past year five different class rooms 
have been used for the recitation work of this Department, and the 
inconvenience and wastefulness of transferring maps and other illus- 
trative material from one room to another, or often from one building 
to another, is no small hindrance to good class work. 

In conclusion I take pleasure in commending the praiseworthy efforts 
of Mrs F. H. Hendricks, who rendered valuable assistance during the 
winter and spring terms as a teacher of History and Political Science. 

Very respectfully, 
WILBUR O. HEDRICK. 
Agricultural College, Mich. 
June 30, 1904. 
10 
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‘REPORT OF LIBRARIAN. 


To the President: 

Sir—I have the honor to present the following report on the Library 
for the year ending June 30, 1904: 

During the year we have added to the Library 915 bound volumes, of 
which 205 were purchased, 557 were donated, and 153 by binding. Un- 
bound volumes and pamphlets to the number of 340 have been received, 
and in all cases, where donors were known, acknowledgment was made. 
-We therefore omit individual mention. 

We are indebted for bound volumes as follows: 


FAD pPOtL, wMIES Kl Cee okile Harper Brothers, 1. 
American Duroc-Jersey Swine Breeders’ Kansas Academy of Science, tf, 

Ass’n, 1. Massachusetts Board of Sa es ay 
American Berkshire Ass’n, 1. Maine, 2. 
American Short Horn Ass’n, 12. Missouri Botanical Gardens, 2. 
American Hereford Cattle Ass’n, 4. Michigan reports, 14. 
American Aberdeen Angus Ass’n, 8. - New Brunswick, 1. 
Berry Brothers, 1. National Shropshire Registry Ass’n, 1. 
Burrows, Hon. J. C., 4. New York State Library, 6. 
Black Top Spanish Merino Ass’n, 2. National B’d of Char. and Corrections, 1. 
Canada, 5. North, Hon. S: N. D., 1. 
Columbus Horticultural Society, 1. Red Polled Cattle Club, 1. 
Delaware Board of Agriculture, 1. Smithsonian Institution, 5. 
Hepburn, Hon. A. B., 1. Shropshire Swine Breeders’ Ass’n, 1. 
Holstein Freisian Herd Book, 2. Stearns, Hon. J. M., 1. 


United States Reports, as follows: 


Department of Agriculture, 1. Interior Department, 75. 
Bureau of Education, 3. Navy Department, 2. 
Civil Service Commission, 1. War Department, 9. 


Forty-four foreign publications, and 111 American periodicals are pur- 
chased by the College and placed in the reading room for the use of 
faculty and students. 

In addition to these are the following publications which are regu- 
larly received in exchange for our own publications, or through the 
courtesy of publishers: 


American Blacksmith. Agricultural Gazette of N. S. Wales. 

American Missionary. Agricultural Advertising. 

American Society of Civil Engineers, American Thresherman. 
Transactions of. Arboriculture. 

American Swineherd. Baltimore Sun. 

American Horsebreeder. Battle Creek Journal. 

American Phil. Society, Proc. Bay City Tribune. 

Adrian Times. Belding Banner. 

Allegan Gazette. Big Rapids Herald. 

Ann Arbor Argus, Dem. Brief. 

Agricultural Epitomist. Congressional Record. 


*The books presented to the library by Mrs. Abbott numbered about 800 volumes. We include 
in this report only the number catalogued and made ready for the shelves during the year. 
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Capital.City Democrat. 
Christian Science Sentinel. 
Christian Science Journal. 
Christian Herald. 

Church Helper. 

Clinton Independent. 
Chicago Packer. 

Chicdgo Live Stock World. 
Chicago Drovers’ Journals 


Detroit Farm and Live Stock Journal. 


Dairy and Produce Review. 
Dutch American. 
Electrical Trade. 

Eau Clair Enterprise. 
Farm and Fireside. 
Farm, Field and Fireside. 
Farm and Home. 

Farm Home. 

Farm Journal. 

Farmers’ Voice. 

Farmers’ Advocate. 
Farmers’ Guide. 
Farming World. 

Florists’ Exchange. 

Fruit Growers’ Journal. 
Farm News. 

Good Health. 

Gleanings in Bee Culture. 
Grand Rapids Post. 
Grand Ledge Independent. 
Grange Bulletin. 

Gas Engine. 

Hillsdale Leader. 
Hilisdale Standard. 
Hoard’s Dairyman. 
Home and Farm. 

Home Companion. 
Homestead. 

Horse World. 
Horticultural Visitor. 
Horseshoers’ Journal. 
Indiana Farmer. 

Ionia Sentinel. 
Improvement Era. 


Independent Democrat. 

Journal Victoria Dept. of Agriculture. 
Journal of Agriculture (Australia). 
Johns Hopkins Univ. Circulars. 
Kalamazoo Telegraph. 

Kansas Farmer. 

Lansing Journal. 

Livestock Journal. 

Literary News. 

Locomotive. 

Michigan Presbyterian. 

Michigan Mirror. 

Midland Republic. 

Monthly Weather Review. 
Moderator. 

Mystic Worker. 

Mark Lane Express. 

New Voice. 

New York Meteorology. 

New York Weekly Witness. 

New York Produce Review. 
National Farmer and Stock Grower. 
National Stockman and Farmer. 
Official Gazette. 

Onekema Lake Breeze. 

Orange Judd Farmer. 

Park’s Floral Magazine. 
Petoskey Independent, Democrat. 
Pinckney Dispatch. 

Plymouth Weekly. 

Practical Farmer. 

Republic. . 
Rural Advocate. 

State Republican. 

Saginaw News. 

Salt Lake Herald. 

Traverse Bay Eagle. 

Western Society of Engineers. 
Williamston Enterprise. 

World’s Fair Builetin 

Western Swine Breeder. 
Ypsilantian. 

Yale Expositor. 
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The M. A. ©. Record exchanges are placed in the reading room, and 


in exchange for our catalogue, the Library receives the year books, cata- 
logues or registers from all the leading institutions of the country.. We 
also receive the bulletins of the various State experiment stations, and 
of the U. S. Department of Agriculture. 

During the year fines to the amount of $16.80 have been collected ; 
about 5,000 books have been loaned. No record being kept of books used 
in the Library. 

The Library hours remain unchanged. 

To the library of the Experiment Station 55 books have been added. 
Eleven of which were purchased, nine by gift, and 385 from the 
bindery. This library now numbers 2,105 volumes, the College Library 
contains 22,868 volumes; total in both libraries, 24,973 volumes. 

During the year the Library received from Mrs. T. C. Abbott a gift 
of books numbering about 800 volumes, part of the library of her late 
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husband, who was president of this College for 22 years. During the 
summer vacation the Librarian catalogued and made ready for the 
shelves 577 of these books. The remainder will be arranged as time 
permits. 

On October 15 the position of Assistant Librarian was made vacant 
by the resignation of Mr. H. K. Patriarche. His work in the Library 
had been most efficient and his departure was regretted by all. He 
was succeeded by Miss E. Armstrong, who remained until December. 
The present assistant, Miss Caroline Balbach, was appointed January 
1, 1904. In her work she is painstaking and interested, and we have 
great pleasure in commending her. 

Respectfully submitted, 
LINDA E. LANDON, 
Librarian. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF FORESTRY DEPARTMENT. 


To the President: 

Sir—I have the honor to submit the second annual report of the De- 
partment of Forestry for the year ending June 380, 1904. 

The work started last vear has been carried on and extended as far 
and as fast as funds would permit. There is no other kind of crop 
that takes so long to get started as a forest crop which is all the more 
reason why propagation and planting should be pushed vigorously at 
the very start. The trees that were planted in the spring of 1903 made 
fair growth during the season. In the nursery the Norway pine and 
locust made the best growth. Some of the locust were five feet high 
five months from seed. Exhibitions of forest trees grown from seed 
were made at the State fair at Pontiac and at the West Michigan State 
fair at Grand Rapids. In each case the exhibit was especially attrac- 
tive to visitors. It was probably the largest and perhaps the first 
exhibit of this kind made at the State fair. 

Planting toward an arboretum is continued in the river woods shown 
on the plot as field number 20. 

Improvement cuttings have been continued in numbers 20 and 17. 

One hundred twenty-two and three-fourths (122384) cords of 16-inch 
and twenty and one-half (2014) cords of 36-inch wood have been cut 
and sold. Two dollars and a half per cord has been received for nearly 
all of the 16-inch and from $2.50 to $4 per cord for the 36-inch. Sixty- 
five and seventy-five cents per cord were paid for cutting, and the cost 
of delivery was about the same, leaving a stumpage price of $1.20 for 
the 16-inch and from $1.20 to $3.50 for the 36-inch. 

During the spring just passed 8,000 trees from our own nursery and 
as many more purchased have been planted permanently and 10,000 
mere have been purchased and planted in the nursery for future per- 
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manent planting. Seven thousand yearling Norway pine have. been 
transplanted in the nursery, thereby thinning the 5,000 sufficiently that 
they can grow during this year where they grew last year. 

Further. work on “methods of growing fore st trees has been done. 
Three-fourths of an acre on the west end of field 18 has been planted 
by the furrow method with good promise of success. Further planting 
has been done in field 17 where the fire from the railroad ran over on 
May 18, 1903. 

wo hundred trees, 100 willow and poplar cuttings and quantities 
of tree seeds have been shipped to the manager of the sub-station at 
Chatham on the Upper Peninsula. Report is received that the locust 
are doing well. Fifty locust and 50 catalpa trees and some willow 
cuttings and roots of crab grass were planted on a small spot on a 
large sand dune in Newaygo county. Reports received say that the. 
trees are alive and growing. Exchange of tree seeds and cuttings is 
being carried on with Mr. L. A. Dode of Paris, France. 

Equipment for outside work and laboratory work has been increased 
as far as funds would permit. <A large number of photographs of 
objects of interest in forestry have been taken. 

This Department was asked to make a forest nursery model and to 
prepare photographs showing the silvicultural conditions of the United 
States for use at the Louisiana Purchase Exposition at St. Louis. The 
government furnished «funds for the preparation of this exhibit. 

The collection of specimens of interest in forestry has continued. We 
are in great need of a suitable place in which to exhibit such material. 

This Department has been doing full class-room work during the 
year. Two men have been graduated from the forestry course. Lower 
classmen will fill the schedule of work for next year. During the year 
seventy-one (71) students have received repens in forestry in this 
Department during the past year as against 37 the previous year. 

Lectures on forestry have been delivered before short-course students 
and farmers’ institutes. 

The Department has made as rapid development as circumstances 
would permit. 
Respectfully submitted, 

E. E. BOGUE 
Agricultural College, Mich. 
June 30, 1904. 
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REPORT OF THE DEPARTMENT OF MATHEMATICS AND 
CIVIL ENGINEERING. 


To the President: 

Sir—The work of this Department for the past year has yielded re- 
sults much better than we had reason to expect. The disadvantages 
under which the work was carried on were manifold, but loyalty and zeal 
on the part of instructors and energetic endeavor on the part of the stu- 
dent body have minimized the effect of hindrances. 

We began the year with only three of the old teaching force, Assist- 
ant Professor W. Babcock, Instructor L. F. Harza and the writer. 
Besides these, four other instructors were provided and shared the 
work of teaching, namely Mr. R. Hopkins, Instructor in Mathematics 
and Civil Engineering, and Messrs. W. J. Carrel, G. W. Hartwell and 
A. E. Jones, Instructors in Mathematics. Instructors Harza and Carrel 
have resigned, and will leave us at the end of the school year. 

The following text-books have been used in our classes during the 
year: Beman & Smith’s Higher Arithmetic for classes in mensuration ; 
_Beman & Smith’s Academic Algebra for all beginning classes formed by 
women and agricultural students; Wells’ Essentials of Algebra for the 
fall term work of women and agricultural students; Van Velzer & 
Slichter’s University Algebra for all engineering students; Wells’ 
Geometry for engineering freshmen; Wentworth’s Geometry for all 
other classes; Ashton & Marsh’s Trigonometry; Tanner & Allen’s 
Analytic Geometry; Taylor’s Calculus; Hodgman’s Surveying; John- 
son’s Surveying for all classes in higher surveying; Church’s Mechanics; 
Merriman & Jacoby’s Graphic Statics; Merriman & Jacoby’s Bridge 
Stresses; Merriman & Jocoby’s Bridge Design; Nagle’s Field Manual for 
Railroad Engineers; Baker’s Masonry Construction; Murray’s Differ- 
ential Calculus; Baker’s Roads and Pavements. 

The tabulation below exhibits in detail the class work of the Depart- 
ment, the various assignments of instructors and other items necessary 
to a complete record. 
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Class work of the department of mathematics and civil engineering for the college 
year 1908-04. 
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Class. Subject. 
Fall term: 
Sub-freshmen... M. algebra Boat taal 
see ad be a one | 
“ Ag. & W. algebra ....) 
Freshmen ...... M. algebra shyt che pret? 
ee a age any oan Ae 
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Totalsi.c..: « 
Winter term: 
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e -| M. algebra HA At CSO AaS 
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F bate eee M. algebra brine Bo, Sie le 
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aan el! ee OC AG a ete dhs he eee | 
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i Prof. Babeock | 6, College Hall eae 
Sule Noein oo cnee 
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“ le Mr. Hopkins....... Abbot Hall......... 
© te Mr; Jones. i622 Bots abe ne es 
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Pat te Prof. Babcock ....| 6, College Hall A ae 
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Pith osohi Mx- AOpkins. |. 5. Fa a 
Civ. eng. 1b ..| Prof. Vedder...... Hy « - | 
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| a 
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GN Pe z Ge sete het 
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n) dh) 2.2 Prof. Babcocki:. . me 7 
Sub oee (DAR ATES os AA Abbot Hall........ 
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Class work.—Concluded. 
. Miva 
Number 
Class. Subject.’ of Teacher. Class-room. 
course. 
Sophomores ..... M. Dif. calculus ..... Math. 6a Prof. Babeock..... 6, College Hall.... 
Bea dee Brus ah ae Se Gaie ie | aMiroberzac. suse e- Abbot Hall........ 
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OSL sila (CSO SACUIONS ct vere aie airtel tere eae sere eee eretetel [Seat ene i AAL ORC cc ca at db A MSO Uae AC aR 
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. Mensuration ....... aunts MrkCarreli stein: 8, College Hall .... 
i Meese. eibre ets tA WeR Mr. Hartwell ..... Abbot Hall........ 
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Lap leet a SOP aT eh vbeatyene este eldest Mr. Carrel........'. 2, College Hall .... 
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eRe Ba « DE epee oe S VEG D) Aer ber Ear za eee meee 8.08 
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At the present time we are occupying three class-rooms in College 
Hall, two in the Dairy Building, and one each in the Botanical Labora- 
tory and Abbot Hall. Without doubt, we shall need another room for 
the coming year. Some of these rooms are inadequately equipped in 
seating capacity, blackboard space and desk conveniences. 

The separation of our teaching force made necessary by this distri- 
bution of class-rooms renders the proper apportionment of work a difii- 
cult matter. In a number of instances during the year I should have 
made distinctly different assignments, based upon the teacher’s particu- 
lar ability and economy of energy, had it not been imperative to adjust 
these assignments to suit our extensive geographical arrangement, I 
am satisfied, too, that a distinct loss of efficiency arises from carrying 
on the work of the Department in places so far distant from the main 
office, and it is certainly impossible to give satisfactory supervision to 
all branches of department work-under my charge. 

For these and other reasons, I would urge that a sufficient number 
of class-rooms be provided in one building for the work of the Depart- 
ment. 

Only one room is provided as an office, study and retiring room for 
all members of this Department. For very positive reasons, connected 
with the management of the Department, I desire that all teachers, 
when not occupied with teaching, report to some central meeting place. 
If the room provided as an office were used for no other purpose, it 
would obviously be too small to serve as such for seven persons; but 
this room, with dimensions 12x26 feet, is the only available place for 
storing our instrumental equipment, for assigning, delivering and re- 
ceiving instruments used by students in the field, and for department 
library, student records and general storage. 

Such a combination of uses produces very unsatisfactory conditions. 
Being so much of a laboratory, the room is not a place of privacy from 
student intrusion. Even use by the Department personnel makes it 
impossible for the head of the Department to hold private conference 
with student or instructor.. Again, laboratory use by the students brings 
its attendant dirt and disorder, while the varied storage requirements 
render anything like neatness or arrangement, or even cleanliness, next 
{to an impossibility. I most strongly urge that office space be provided 
sufficient to place a desk for each member of the Department, in which 
there shall be a private corner for the head of the Department. The 
lack of this provision has become annoying to the point of exasperation, 
and I feel that attention to this matter is absolutely necessary to the 
proper conduct of next year’s work. 

While the need of a separate room for an instrument repository has 
been apparent for many years, the desired improvement has not yet 
materialized. Promise of ample and convenient quarters in a new build- 
ing to be erected some time in the future has led to unusual effort to. 
preserve our equipment, even when housed under conditions which con- 
stitute a constant menace. Meanwhile, conditions grow worse; larger 
classes and more equipment both serve to intensify the reasons for urg- 
ing the matter of proper and adequate storage and laboratory facilities. 

With the establishment of a partial course in civil engineering in the 
fall of 1901, this Department assumed a half-obligation that for the 
first two years during which these civil engineering options were 

11 
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allowed, no additions to teaching force would be required because of 
the extra work brought upon the Department. This agreement has been 
carried out, and without serious inconvenience to members of the De- 
partment. It is true that excessive requirements have been made of 
nearly all teachers in the Department; and we can, in justice, no longer 
be asked to furnish a good deal of a valuable product for nothing. If 
a proper amount and kind of instruction in civil engineering subjects 
is to be given, a commensurate allowance must be made in teaching 
force and some additions provided in equipment. The special appro- 
priation of $1,080.00 just made by the State Board of Agriculture for 
new instruments is noted with pleasure, as is also the authorization of 
a new instructor in civil engineering. 

The total expenditure by the Department during the year for all 
purposes has been $947.49, of which $133.00 was turned in for special 
examinations. The inventory of Department property, including instru- 
mental equipment, class-room and office furniture, obser vatory apparatus 
and tools, shows an aggregate of $5,610.95 on June 30, 1904, as against 
$5,321.86 last year. 

Respectfully submitted, 
H. K. VEDDER, 
Professor of Mathematics and Civil Engineering. 


Agricultural College, Mich. 
June 30, 1904. 


DEPARTMENT OF PHYSICS AND ELECTRICAL ENGINEERING. 


To the President: = 

I herewith submit my report for the year ending June 30, 1904. 

On my accession to the position on the first of April, I found the 
work in Physics being very creditably carried on by Messrs. Holbrook, 
Curtis and Peters, although they were laboring under many disadvan- 
tages. Since my arrival, I have taught two classes and have been getting 
acquainted with the needs of the Department and the equipment. That 
the Physics Department needs a new building, has been stated by my 
predecessors, and is recognized by everyone. I find a fairly good equip- 
ment of lecture apparatus, but the equipment for the laboratory work 
of the students is very meager indeed. It is very embarrassing to have 
students come from well equipped high schools and undertake to per- 
form experiments with apparatus considerably inferior to what they 
-have been used to. The Board has shown very liberal spirit in providing 
for new apparatus for the coming year, at which I am very much pleased. 
We shall endeavor by fall to select a new text-book which will be better 
adapted to the needs of the students which we have, and this, with a 
few changes which we hope to make during the summer, will enable 
us to improve the facilities quite a little, although we cannot hope for 
anything like satisfactory improvement until we come into our inheri- 
tance of a new building. 

My immediate predecessor urged that the Department should have a 
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building by itself, and in general this is quite true for work in Physics, 
but I think in this case it is not a sine qua non. It seems to me that 
it would be wiser to put up a large building which would house the 
Physics and Electrical Engineering work, and the two higher classes of 
Mechanical and Civil Engineering possibly. The Physics Department 
could occupy one extreme end of the building and be quite removed from 
_ heavy vibrating machinery which could be placed in the extreme other 
end, and thus one new building would relieve a considerable congestion 
which already exists in all three of the departments. 

It is extremely essential in these days that engineering students 
should have a very generous knowledge of electrical work, .and I am 
loath to allow even one year to go by without offering considerable 
work in electrical engineering, but the facilities at hand prevent very 
much being done along that line, although I shall endeavor to offer some 
work throughout the year in electrical engineering. During the spring 
term just past, we have felt the effect of the introduction of Sub-Fresh- 
men classes, and next year our Department will be overwhelmed with 
students because of this. It is thus a very serious problem that con- 
fronts us to provide for the students for next year, as we shall have 
1,200 students enrolled approximately, as against 723 students this 
year, and 429 students in the year 1902-1903. 

From the interest shown by. the students in the work of Pees and 
the demand for electrical engineering on the part of the students, and 
from the spirit which the Board has shown in providing the necessary 
equipment, I have high hopes of our having a Department in which we 
will all take considerable pride as soon as we enter the new building. 

Respectfully submitted, 


A. R. SAWYER, 
Professor of Physics and Electrical Engineering. 
June 30, 1904. 


REPORT OF THE VETERINARY DEPARTMENT. 


In reporting the work of the Veterinary Department for the year end- 
ing June 30, 1904, I have nothing new to offer. The work of the De 
partment has been carried on in very much the same manner as in 
former years; methods are modified from time to time as the condition 
of the class seems to require. 

We try at all times to keep in mind, that the object of the Depart- 
ment is to give a practical course for the young men who expect to 
engage in stock raising and so, while we discuss the diseases as to their 
causes, symptoms and treatment, we also call attention to the veteri- 
nary side of stock judging, breeding and feeding. The Seniors had the 
opportunity of electing the work throughout the entire year; the 
Sophomores received 30 lectures during the first half of the winter 
term, and the special short course students also received 30 lectures 
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‘during the same term. The classes met at different times and the lec: 
tures varied somewhat according to the requirements of the students. 
Respectfully submitted, 
GEORGE A. WATERMAN, 
Professor of Veterinary Science. 
Agricultural College, Mich. 
June 30, 1904. 


CHEMICAL DEPARTMENT. 


President J. L. Snyder: 

The College year of 1903-4 brought to the Chemical Department the 
largest amount of work which it has had to do any time within its his- 
tory. The laboratory, which was originally constructed for the care 
and instruction of classes not exceeding fifty in number, must be con- 
sidered very inadequate to provide economically for the instruction of 
classes numbering from one hundred to one hundred and fifty. The 
work done, however, I think has been of a grade which makes it com- 
parable with the work done by students in previous years and in smaller 
classes, but it has been accomplished only by the expenditure of a great 
amount of energy and under serious disadvantages so far as economy 
of labor is concerned. The Chemical Department needs now the entire * 
space afforded by the Chemical and Physical building and immediate 
steps should be taken to provide a proper laboratory for the Physical 
Department in order that their work, as well as our own, may not be 
performed at such a great disadvantage. 

As an example of the crowded conditions under which we are obliged 
to work in our laboratory space, I wish to call your attention to the 
faci that during the Winter Term the main analytical room, which 
provides space for forty-eight students to work at once, is occupied con- 
stantly to its full capacity from 8:00 a..m. to 12:00 a. m. and from 
1:00 p. m. to 5:00 p. m. Such an uninterrupted use of the room is both 
a hindrance to the student and a source of ill health to the instructors. 
Also in order to accommodate the large number of mechanical students 
in mineralogy during the Winter Term we were obliged to stage over 
the back half of the lecture room and fit the space thus provided for 
the accommodation of forty students. In this way only were we able to 
take care of the class in two divisions. The health of our students and 
our instructional force demands that adequate provisions be made at 
the earliest possible moment for greater laboratory space. — 

The following schedule shows the number of students who have re- 
ceived instruction during the year just closed: 
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Instruction, 
: No. of hours per 
Fall term. students. week. 
per student. 
General chemistry: : 
AMOTICUICM CAL eal Ge VICCLLamMuC alin: =2...e Geisha oreueielia marc wit a sypr ore tos eave] Sete dl ese 240 7 
VGHITIS eet oe eee ESRRIG IE Rib eich oats loic ens Choma nce ie Seti a eee 66 | 
Organic chemistry : f | 
PAC TICMLEUD Aes. ophareta c.ocas) shames waabensigl Me eee etka att tie teers e Uisiae ls 40 
SV VLONTN hierar tae ters ree cae amet oc ects MDE econ WS eon can sean Mok cl ateramiens tie Ruane ieroisals | 55 Ff 
LOCALATGUTS INS EPULGLlOM se oa) cet cee eeee ees ate teoe tebe oe ceuetnte eral ahenbasee Milt vie lek uh, Ob hace 2,807 
Winter term. 
NIN EEALO PV wee CHANICAL 8 Moncey asi avspetens spcaobarve Me ticle eke erage yes wake anette 128 5 
Ciraleeanaina WOMlelisercee ae she teeter te ame aeaee secaat eras hist tets wi leng aa enavatet avi 47 10 
(QVC Cumkll; CMMs 5 Sumery eee aa sche, Aaa O coos 9 OAeUS EEO Ck ay cue ac a Om ec umeia oe | 71 10 
ACP TICHL UMA eu GMMIShl yyw TEI aye teta sree irs ee, int oPouey oye abel emavetie olesecd Gvele areawer a | 84 10 
MIME GLC RS ICLETA CONG Ie es sche eucre. ayer ee lo veleco NEL a, aus to ot ales Badal Seek OA Iea ay S Rl aenate See Nie | 18 . 10 
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I recommend that the special course in Sugar Beet Chemistry be dis- 
continued after this year, that is, that it be not given in the year 1905. 
My reason for this is that various conditions have not favored the 
development of the industry in our State during the past few years, 
and there is a gradual closing down of the factories, hence a less de- 
mand for technically prepared men. Beginning in 1899 we inaugurated 
this course to meet the demand for factory chemists which was apparent 
and has continued, but I feel that having trained a large number of 
men for these positions at a considerable expense to the College that 
we have done enough and until the demand for more trained men is 
urgent it will be well for us to suspend the course. As in previous 
years this special course in Sugar Beet Chemistry has been in charge 
of Alfred N. Clark, sugar expert, who has rendered most efficient 
service, both as an instructor and demonstrator of the operations of 
the factory. 

During the past year the regular instructional force has been made 
up as follows: 

Mr. Harry 8. Reed of Lansing, Michigan. - 

Mr. Ray R. Tower of Belding, Michigan. 

Mr. Otice M. Riggs of Cambridge, Mass. 

Mr. Perry H. Edmonds of Lansing, Michigan. 
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Mr. E. O. Elmer of Springport, Michigan, (for the fall term) all of 
whom have rendered most excellent service, which is hereby acknowl- 
edged. 

There has been so much work in connection with the necessary teach- 
ing in the Department that I regret to say that I have had but little time 
for experimental work myself. I, therefore, have asked the Board for 
the coming year for an additional instructor who will be able to take 
up a portion of the work, allowing me more time for experimentation. 

By vote of the Board, Mr. Harry §. Reed, who has been a valued 
assistant for several years past, was granted leave of absence from 
April 1st to September 1st in order that he might complete his studies 
and take his degree. 

Mr. Louis G. Michael, who completed his work at M. A. C. in 1903 
and acted also as instructor in this Department, was given a scholar- 
ship at Columbia University, where he has already distinguished himself. 

Acknowledging your constant help and interest in the Department 
this report is respectfully submitted. 

FRANK S: KEDZIE, 
Professor of Chemistry. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF DRAWING DEPARTMENT. 


To the President: 

Dear Sir—The report for the Department of Drawing for the College 
year ending June 19, 1904, is herewith respectfully submitted. 

In addition to the usual routine work customarily reported for several 
years past there are byt few things to mention. 

It has been found necessary to employ additional instructors during 
the year. In the fall and winter terms Mr. W. P. Robinson, of the 
Junior Engineers, instructed very acceptably sections in Mechanical 
Drawing, while in the winter and spring terms Miss Bessie Earl assisted 
in the free-hand drawing. 

Mr. Chace Newman and Miss Caroline Holt have carried full assign- 
ments of work in their usual efficient manner. 

In the winter term it became necessary to find an additional room to 
accommodate the class in. Drawing and Design 7. Dr. Beal kindly 
allowed us the use of a small room in the attic of the Botanical Labora- 
tory. This place was much too small and a great deal too cold for the 
best work, and whatever was accomplished was chiefly through the 
_good natured perseverance of the members of the class.» 

With your knowledge of the conditions existing in the Department 
you will see that the highest economy in the. use of the time of the 
instructing force is impossible. I appreciate the recent action of the 
Board making possible the permanent increase of our corps of in- 
structors. 
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In addition to my Department duties I have been acting as class 
officer for the Sub-Freshmen of the Engineering course. While I am 
glad to make myself useful the duties connected with this work are 
exacting, not always pleasant, and, especially at the opening of the year, 
consume much time really needed for Department purposes. 

W. S. HOLDSWORTH. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF ATHLETIC DEPARTMENT. 


To the President: 

I submit herewith a report of the Department of Physical Culture 
for the year ending June 30, 1904. 

The work of the Department has been along two lines, gymnasium 
work and athletic. The object of each is the same—to build up strong, 
healthy bodies and to make manly men. Along the line of gymnasium 
work instruction has been offered in Indian clubs, dumb-bells, bar-bells, 
free arm and breathing exercises, apparatus work and indoor games. 
These classes were open to all, but the work was especially planned for 
those students not taking part in the general athletic work. This work 
proved popular and was largely attended by students from all classes 
during the winter months. 

The athletics of the institution is divided into the general heads, foot- 
ball, baseball, basket-ball, track and indoor athletics. Our football team, 
during the past fall, played nine games, meeting with but one defeat 
and winning the State inter-collegiate championship with ease. In 
basket-ball we also had the strongest College team in the State. 

The 1904 baseball team was unusually successful, playing a schedule 
of 16 games, of which 12 were victories. 

In the State inter-collegiate series of six games all were victories and 
the pennant and championship cup resides with M. A. C. The track, 
relay and indoor teams also won those championships at the inter- 
collegiate meet held at Albion early in June, scoring more points than 
the other five colleges combined. 

M. A. C. was represented by one man at the World’s collegiate cham- 
pionship games at St. Louis on June 25. Two second places were won, 
which placed M. A. C. in a tie with the University of Illinois for third 
place in the meet. 

The new bath house, which was opened with this school year, has 
been a decided success. Equipped with fifteen shower baths, two tub 
baths, and an excellent swimming pool, it is not only of untold benefit 
to the young men as a whole, but, by furnishing dressing and bath 
facilities, has increased materially the benefits from the gymnasium and 
athletic work. It is unfortunate, however, that the bath house may 
be used only by those young men who elect to pay the one dollar and 
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a half fee. I believe the fee should be demanded of all the young men 
so that all would receive its benefits. 

The athletic field is now in excellent shape. Movable bleachers have 
been added, which, with the new grand stand, gives a seating capacity 
of over 1,000. The cinder track has been regraded and recindered, and 
with the completion of the drainage system, which is being put in this 
summer, the field will be one of the best in the State. 

The Department on a whole is well equipped with everything except 
gymnasium apparatus. Nothing has been added in this line for several 
years, and a small appropriation for that purpose is badly needed. 

Respectfully submitted, 
C. L. BREWER. 
Agricultural College, Mich. 
July 1, 1904. 


REPORT OF MILITARY DEPARTMENT. 


President J. L. Snyder, Michigan Agricultural College: 

Sir—I have the honor to submit herewith, a report of the Military 
Department of the Michigan Agricultural College. I reported for duty 
at the College February 21, 1904. I found upon my arrival, that each 
company occupied the armory for one hour each week for drill. While 
these drills could not be fully extended on account of the small floor 
space, they answered so far as keeping the men in touch with what 
they had learned on the drill ground. Since the commencement of out- 
door exercises, the work has been very much retarded on account of 
the stormy weather, I have endeavored, however, to make up for lost 
time as far as practicable. The time allowed by the Faculty (three 
hours per week) is entirely too short to cover the requirements of 
G. O. No. 94, dated Headquarters of the Army, Washington, August 9, 
1902. Would it not be possible to extend the time on three days in the 
week to one hour and a half, say from 4:30 to 6 p. m.? A great deal 
of time is consumed in calling the roll, and it is impossible to get a full 
hour for drill. In this connection, I desire to state that there should 
be a certain time fixed by the Faculty for the theoretical instruction 
of officers and non-commissioned officers, one hour a week at least should 
be devoted to this. This instruction at present is voluntary on the 
part of the officers, and naturally not very regular in attendance, but 
if an order was made by authority of the Faculty, it would impress 
each one with the fact that this is a duty to be performed the same as 
any other. 

With the out-door exercises that have been held, very good progress 
has been made. The officers are bright and active and quickly antici- 
pate an order or command. I am also pleased to say that the men 
while in ranks give close attention to their duties. 

Instruction has been given in the squad, company and battalion, in- 
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cluding extended order, guard mounting, signal and hospital corps 
drill, gallery target practice and advance and rear guard. 

Captain Pegram Whitworth, 1st Infantry, U. 8S. Army, inspected the 
corps on the 24th of May last, nearly one month previous to the close 
of the College year. He saw everything except the cadets in extended 
order, they at the time not having been so far advanced. If the annual 
inspection had been delayed as requested by the President, a much bet- 
ter showing could have been made. However, from the remarks made 
by the inspector, I judge he was pleased with what he saw. 

While I am a firm believer in athletics of all kinds, it seems to me 
that matches for baseball or other games could be made on dates that 
would not interfere with dates designated for military instruction. It 
is very apparent that both cannot be held on the same day and hour. 
To have to postpone a drill or any other instruction in the Military 
Department for a game of ball, is inclined to make the Department lose 
its dignity, and the respect of the cadets. It is hoped that a change in 
this respect be made as far as practicable. 

There should be some means by which this Department could more 
accurately account for absentees. It is often the case when cadets have 
left College that the captain or first sergeant, having no knowledge of 
them, continues to carry them on the roll. My suggestion would be 
that where a man is reported absent twice in succession, the first ser- 
geant be required to report to the Secretary’s office and find out what 
the man’s status is, and if he has left College to drop him. 

It has been reported to me that very often cadets leave College, and 
not expecting to return, do not take the trouble to turn in their arms 
and equipments, but leave them with some one to do so for them. 

To obviate this as much as possible, I would respectfully suggest, 
that all students who are to take the military instruction, before being 
classified in this Department and before arms and equipments are issued 
to them, be required to make a deposit of $5.00 with the College Treas- 
urer, for which a receipt should be given, this to be shown to the 
battalion adjutant as a voucher for the deposit. 

When a cadet is ready to leave College and has turned in the property 
for which he is responsible, he could get a clearance from this office for 
presentation to the Treasurer. If something of this kind could be put 
into effect, it would to some extent teach them what care and responsi- 
bility mean. They would think a long while before leaving five dollars 
behind. 

A company competition drill was held on June 2, Capt. Merick’s 
Company “D,” was awarded the medal. <A first sergeant’s medal was 
competed for at the same time, this was awarded to First Sergeant He 
S. Hunt of the same company. Col. Shubei, of Lansing, and an officer 
of the Michigan National Guard were the judges. 

Very respectfully, 
W. H. KELL, 
Major U. 8. Army. 
Agricultural College, Mich., 
June 30, 1904. 
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ANNUAL REPORT OF THE DEAN OF THE SPECIAL COURSES. 


To the President: 

The methods of advertising the special courses in the fall of 1903 
differed from those previousty used in one respect only, more atten- 
tion was paid to the organizations of farmers, the Grange, the Farmers’ 
Club and the Gleaners. Lists of names of young men who might possi- 
bly be induced to take a course at the College were obtained from the 
officers of these organizations and circulars and personal letters sent 
to the young people themselves. It was found that a great majority 
of the young men thus solicited could not possibly come to the College 
in the winter of 1903-4, but hoped to do so at some future time. While, 
therefore, the advertising did not result in the expected increase of 
numbers for the past season, it is seed sown upon good ground, and if 
properly followed up during the years to come, cannot fail to bring a 
good many of our rural population to the College for the short courses. 
It will bring also the ones for whom the special courses are provided, 
the young men who cannot, for various reasons, leave the home long 
enough to take a full four years’ course. The numbers in attendance 
upon the special courses offered were as follows: 


hive’ stock;-firstisix weeks. esse hee. see we ae 58 
Livestock, second six weeks.4 20 we ee oe 14 
Creamery, fitst six weeks ~. 02. ..555.%. PW een TOT, Be: 35 
Creamery; second; pixcweeksiec ee. ie kee ees ‘la: 
CHEE FR, Se RR ea eae ene Oe aaa es ee 26 
PRONG as BE PLOT Oe Eas RT ee 9 
Beet Biman She. e.2o Ks SAP ee Pee eee ee 13 


An attempt was made to give an advanced course to the live stock 
men and butter makers. There was no way of telling befére hand how 
such a scheme would work. In the live stock course the method seemed 
to be successful, but with the creamery men results were otherwise. I 
should recommend, therefore, that in future the special courses be made 
eight weeks long instead of six and no supplementary courses be offered. 
unless indeed a short course covering the entire winter should be thought 
worthy of consideration in the immediate future. There come to us 
every season a few young men who desire to stay at the College a great 
deal longer than six or eight weeks and who would be glad of the 
opportunity to come here in late October, go home at Christmas for a 
vacation of a week and then return to remain until the beginning of 
the spring vacation. I believe it would be wise on the part of the Col- 
lege to consider the propriety of offering a course of study. adapted to 
the wants of such young people and covering eight weeks before Christ- 

mas and the months of January, February and March. Such a course 
would need to include work with live stock, judging, feeding and veteri- 
nary science; work in agronomy, including soils and methods of crop 
production ; work in botany, including systematic botany for both 
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terms with some instruction on plant diseases; some work in entomol- 
ogy, with training in the management of fruit orchards and some ex- 
perience in agricultural chemistry. It seems to be definitely settled that 
it is unsafe to make a break in the middle of a course or to offer ad- 
vanced courses, following directly after preliminary courses. At the 
same time it is clearly demonstrated that the six weeks’ course is too 
short, hence the recommendation of a course eight weeks in length as a 
compromise, for the young men who can come for that short time only 
but urging that arrangements be made for a course to last all winter 
as outlined above. 

The State is now reaping a part of the benefits of the special courses 
heretofore given. Certainly more than half of the cheese makers now 
doing business in Michigan were instructed at this College and nearly 
if not quite half of the butter makers. I am assured that the improve- 
ment in the quality of the goods as to uniformity as well as high scor- 
ing quality is very marked. The requirement that young men should 
have had some experience in practical work before taking either course 
last winter was justified by this fact. Not a few men who have taken one 
course desire to come back for a.second term, besides no young man 
could appreciate the advanced instruction given who had not met the 
difficulties occurring in actual factory work by experience at the vat 
er churn. It is proposed to extend and improve the instruction next 
year and in the courses to follow, assuming an acquaintance with the 
ordinary daily routine of the factory and giving especial attention to 
the factors upon which the perfect quality of the butter or cheese 
depends, such as cleanliness, the production of pure milk, pasteuriza- 
_tion and the making and uses of starters and cultures, 

While the benefits to the State accruing from the short course in 
live stock and general farming are not so conspicuous as are those 
from the two: courses just mentioned, they are even more cogent and 
valuable. There are scattered through the length and breadth of the 
State a large number of young farmers who are doing vastly better 
work and who are succeeding financially because of their attendance 
at the College for six weeks studying soils, crops and live stock. I am 
glad to report that the class leaving us in the spring of 1904 contained 
an unusual number of high school graduates and was exceptionally 
high in intelligence and energy. 

Although the numbers in attendance upon the fruit course were not 
large the work accemplished was very satisfactory. There seems to 
be a reluctance on the part of young men living in the so called fruit 
belt, to avail themselves of the advantages of this course. The pres- 
ence of the insect and fungous diseases and the consequent necessity of 
repeated spraying combined with the uncertainty of the season and the 
keén competition is allowing the bulk of bright young men in that 
favored region to drift to Chicago and other large cities, there to enter 
upon a business that they know nothing about, but which gives them the 
false promise of quicker ‘financial returns avd a less arduous life. There 
is certain to be a reaction in this matter shortly and this special course 
will aid in clarifying the vision and saving some of these young people 
from the consequences of this delusion. 

In closing I cannot refrain from calling to your attention the excel- 
lence of the instruction along all lines offered in these courses, nor would 
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it be just to forget the kindness of Michigan citizens in cooperating 
with the College in making these courses more effective. Distinguished 
liwyers have come to the College without pay to lecture to the young 
men on certain phases of the rights and liabilities of farmers, stock 
breeders have come from this and other states to explain to the classes 
the methods which they have employed with success, and fruit men 
have found it possible to visit us with a systematic account of the best 
methods of handling fruit plantations. A partial list of the men to 
whom both the College and the classes interested are indebted for favors 
of this kind follows: 

H. E. Thomas, attorney-at-law, Lansing; C. F. Hammond, attorney-at- 
law, Lansing; F. E. Robson, attorney-at- ee Detroit; C. B. Colling- 
wood, attorney-at-law, Lansing; Frank Crandall, breeder of Holstein 
eattle, Howell; IE. O. Bradfute, breeder of Angus cattle, Xenia, Ohio; 
J. J. Ferguson, in charge of cattle food department, Swift & Co., Chi- 
cago, Illinois; J. T. Parks, Sanitary Milk Co., Grand Rapids; C. B. 
Cook, fruit grower, Owosso. 

Yours respectfully, 
Cal: eS eECPEE 
Agricultural College, Mich. Dean. 
June 30, 1904. 


REPORT OF THE MECHANICAL DEPARTMENT. 


To the President: 
I have the honor of submitting the following report of the work done 
in the Mechanical Department during the year ending June 50, 1904. 
The work in the class rooms, drawing rooms, etc., has been conducted 
as follows: 
Fall Term. 
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The total number of students enrolled in the Mechanical Department 
during the year was three hundred and sixty-five (365). 

At the beginning of the College year the Board of Agriculture author- 
ized the employment of an additional instructor in this Department and 
Mr. George Tryon, a graduate of the College in 1905, was engaged as 
junior instructor in Mechanical Engineering. 

Mr. W. W. Wells resigned his position as instructor in June, 1903, 
after having served the Department very efficiently for a period of two 
years, in order to enter engineering practice. 

Mr. W. R. Shedd, of the class of 1901 of this College was elected 
senior instructor at the beginning of the present College year. 

The arrangement of the work during the past year was somewhat 
markedly altered, as compared with previous years, through the author- 
ization by the Board of the employment of an additional instructor, as 
already noted, and the further authorization of an increase in the re- 
sponsibilities of the assistant professor of Mechanical Engineering, the 
said changes permitting of greater freedom on the part of the head of 
the Department in directing the work and in the conduct of practical 
engineering work. 

I am pleased to state that, in my opinion, the work of the Department 
has been fairly satisfactory during the past year, particularly so con- 
sidering the number of students handled and the accommodations offered 
by the Department with respect to room. I desire to express, at this 
time, my appreciation of the services rendered by my associates during 
the year, including in this connection Mr. L. F. Jenison, Mr. E, C. Craw- 
ford and other special assistants. 

A somewhat notable change has been made during the year in the 
method of conducting work in the Department shops in respect to the 
employment of a number of skilled mechanics to further the work in 
hand. ‘The change permits of realizing more fully the plan of having 
the work designed in the Department drawing room carried out in the 
shops under the observation of the students interested. It is our inten- 
tion to provide for the pay of the skilled mechanics employed through 
the sale of a part of the product of the shops, but we shall, however, 
while attempting to secure a salable product from the shops, endeavor 
to keep in mind, at all times, the educational side of shop practice de- 
manded in a technical school. 

It would seem unnecessary to make any statement in this report, ex- 
cept as a matter of record, in regard to the need of the Department with 
respect to additional building space. We believe the need is thoroughly 
appreciated by all concerned. 

Owing to the number of students handled and the consequent neces- 
sity of carrying on the Department pay roll several special assistants, 
a but limited increase can be made yearly in the Department equipment 
under the present apportionment. The more important additions to the 
equipment during the past year have been, two engine lathes, one level 
and one transit. 

During the year the writer has carried on a somewhat greater amount 
of engineering work for the College than usual, particularly in connec- 
tion with the new central heating, lighting, and power plant now being 
built. The system of water mains referred to in my last report were com- 
pleted, in so far as contemplated for the present, during the summer of 
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~ 1903, and, I believe, in a satisfactory manner. In connection with the 
engineering work at the College during the past year mention should be 
made of the satisfactory services rendered by Mr. W. R. Brown, who 
graduated in 1903 from this College, as inspector of water mains and 
tunnels. 
Respectfully submitted, 
CHAS. L. WEIL, 
Professor Mechanical Engineering. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF THE DEPARTMENT OF. ZOOLOGY AND PHYS- 
IOLOGY. 


To the President: 

I have the honor to submit the following report of the Department of 
Zoology and Physiology for the year ending June 30, 1904. 

There has been no change in the teaching force of the Department 
during the year, and but little change in the number of classes and the 
total number of students handled. By special permission of the Faculty 
a class in Ornithology was organized in the spring term, 1903, to accom- 
modate students who had expected to take Meteorology; but this year 
it was not deemed expedient to repeat this course in view of the fact 
that the new course of study provides a term of advanced Zoology for 
senior students in the fall. This is not necessarily ornithology, but in 
view of the remarkable growth of interest in birds throughout the State 
and country at large it would seem to be very fitting that the College 
should offer a good course in that subject if it can be done without en- 
croaching on other studies. 

The lack of laboratory room for the numerous divisions required in 
physiology, entomology and general zoology is one of the most serious 
problems confronting the Department. By removing part of the ‘seats 
in the lecture room and re-flooring the space so obtained the difficulty 
was partly overcome, but this is but a make-shift involving much carry- 
ing back and forth of furniture, apparatus and specimens, and of course 
the room can be used for but one purpose at a time. In this connection 
I desire to call attention to the fact that the course in geology is much 
less effective than it would be if students could be given regular work 
on minerals and rocks in the laboratory instead of depending, as at pres- 
ent, on the circulation of hand specimens during the lecture hour, or 
the occasional substitution of an hour of laboratory work for one of 
recitation. Knowledge of the minerals and rocks that make up the sur- 
face of the earth lies at the very foundation of an understanding of soil - 
formation, and without it there is little likelihood that the later courses 
in soil-physics, plant-feeding, etc., will be of much benefit. Our schedule 
is now so crowded that it seems impossible to add laboratory work in 
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subjects which formerly have been given entirely or mainly by lectures, 
but in my opinion such a change is imperative in the course in geology. 

The press of class work during the fall and winter has made it im- 
possible for the Department to do much work at farmers’ institutes, 
but in other ways we have aimed to do our part in the university exten- 
sion work of the College. The distribution of cases of insects to high 
schools throughout the State has been almost completed. An offer of 
such a collection was made to every school on our list of “affiliated 
schools,’ and each one which responded within a reasonable time was 
supplied with a collection. Meanwhile, requests were received from 
scores of good schools not on our affiliated list and the task of distrib- 
uting the dozen cases remaining is a somewhat delicate one. Principles, 
superintendents and teachers ‘alike have shown their appreciation of 
our efforts, and letters of thanks and commendation have been received 
from every quarter. 

The demand for information on birds has been steadily and rapidly 
increasing, and during the past year all possible time has been used to 
complete the bulletin on Michigan Birds which has been in preparation 
for several years. 

At my request the Board, as you are aware, authorized the employ- 
ment of a stenographer for two or three hours a day during the spring 
term, and with this additional help I have been able to gather much use- 
ful material from correspondents in various parts of the State. Early 
in July, 1903, I made a somewhat hurried trip through the eastern half 
ef the Upper Peninsula, following the south shore of Lake Superior 
from Marquette to Grand Marais ‘and spending a day or two at Chat- 
ham and in the vicinity of Sault Ste. Marie. The bird notes collected 
on this trip go far toward filling the most important gaps in our knowl- 

edge of the bird- life of this region. It is hoped that a similar recon- 
naisance of the western half of. the Upper Peninsula may be made dur- 
ing the coming summer. During the first week in the present month 
the writer spent three days in bird work in Washtenaw and adjoining 
counties and obtained many good field-notes besides inspecting two im- 
portant bird collections. 

The Board also kindly increased the funds of the Department suffi- 
¢iently to allow the purchase of a camera and lenses suitable for pho- 
tographing mounted birds, or birds in the field, as well as birds’ nests, 
and some of the pictures obtained will be reproduced for the bulletin. 
We have secured the hearty co-operation of the members of the Michi- 
gan Ornithological Club, as well as the assistance of every wide-awake 
“pbird-man” in the State, and the Division of Biological Survey of the 
U. S. Department of Agriculture has placed at our disposal the entire 
series of migration notes from Michigan observers for the past 20 years. 
With this varied and valuable material at hand the only thing neces- 

sary for the preparation of a good work on the birds of the State is a 
few months of leisure in which to sift, arrange and condense the facts. 
Much of this work can be done during the summer vacation and it is 
believed the work can be made ready for the printer during the autumn. 


THE GENERAL MUSEUM. 


There has been little change in the general museum during the past 
year except in the way of small but valuable additions to its collections. 
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As in former years our principal efforts have been towards a more com- 
plete representation of the natural resources of our own State,—the 
addition of good specimens of our own mammals, birds, reptiles and 
fishes; as well as good examples of the invertebrate fauna of the State,— 
its insects, shells, worms, etc. Among the more valuable specimens added 
may be mentioned a fine specimen of muskallonge weighing 16 pounds 
and a pike or pickerel weighing 18 pounds, caught and presented by Mr. 
and Mrs. Hugh Lyons of Lansing; a collection of about 50 specimens of 
gold, silver and copper ores from some of the noted mines of California, 
Oregon, Idaho, Montana and Colorade (purchased) ; and a good example 
(mounted) of the great gray owl from St. Ignace, Mich. The latter 
completes the list of Michigan owls, giving us at least one example of 
every species known -to inhabit the State. Another important addition to 
the bird collection is a pair of mounted passenger pigeons, formerly be- 
longing to the late Dr. R. C. Kedzie. This species appears to be on the 
verge of extinction and the College is fortunate in having several fine 
specimens. 

A good taxidermist was secured for the month of June, principally 
in order to prepare a few specimens for photographing with the inten- 
tion of thus obtaining a few good pictures for the bulletin on birds, and 
advantage was taken of this opportunity to have some valuable but 
poorly stuffed specimens relaxed and remounted. There is work enough 
of this kind to keep an expert busy for several months, and we have on 
hand also a considerable number of unmounted bird skins which should 
be mounted to fill gaps in the collection. 

Respectfully, 
WALTER B. BARROWS, 
Professor of Zoology and Physiology 
\ and Curator of the General Museum. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF THE MICHIGAN WEATHER SERVICE. 


Tto the State Board of Agriculture: 

I beg to submit the following report of the Michigan Weather Service 
for the year ending June 30, 1904: 

The work during the past fiscal year has been carried forward on 
lines similar to those of preceding years. The co-operation with the 
U. S. Weather Bureau has continued. 

We have in operation a total number of 121 voluntary observation 
stations, which with the eight regular Weather Bureau Stations, makes 
a total of 129 places in Michigan at which meteorological records are 
maintained. 

As a whole, the reports of voluntary observers have been very satisfac- 
tory and have mostly been rendered promptly and regularly. The labor 
of keeping these stations in operation is very great. The great desider- 

13 : 
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atum, of course, is to maintain the records continuously. The work of 
observation is entirely voluntary and as a result the personnel of the 
voluntary observers is quite changeable. The observer has nothing but 
interest in the work and public-spiritedness to prompt him to take the 
observations, and when it is remembered that a good record requires a 
daily reference to the instruments, it can be easily understood that the 
work, at times, becomes onerous; nevertheless, splendid results have 
been obtained and a very large measure of credit is due to Michigan’s 
very excellent corps of voluntary observers. 

The equipment remains the same and is of standard type as compared 
with that in use in other states. 

The meteorological data secured through the co-operation of these 
voluntary observers is constantly finding a wider field of usefulness 
and becoming more valuable to the people every year as is evidenced by 
the increasing demands on this office for information. 

The Weekly Climate and Crop Bulletin which has been published 
during the planting, growing and harvesting seasons, continues in favor 
with the public and is published in condensed form by the metropolitan 
press and a large part of the smaller newspapers. The information it 
contains is considered very reliable and recent. We have, at present, 
nearly 700 crop correspondents who report weekly for this Bulletin. 
Their reports are mailed so as to reach this office Monday noon and by 
Tuesday afternoon the Weekly Bulletin has been printed and mailed. 

The Monthly and Annual publications, which contain statistical me- 
teorological data that is reported by the voluntary observers, have been 
published in the same style and form as in previous years. The data 
is all displayed in detail and tabulated homogeneously with the reports 
published in other states in the Union so that it can be readily com- 
pared with any other part of the country. These Monthly and Annual 
Reports are widely sought for. 

The forecast dissemination outside of the newspapers is accomplished 
principally through the medium of forecast cards sent out from 53 dis- 
tributing centers and by rural telephone service from rural telephone 
exchanges to about 5,000 rural subscribers. The present rapid exten- 
sion of rural telephone service is opening up a new medium for the dis- 
semination of our forecasts that is very expeditious and satisfactory. 
As rapidly as possible J am arranging to supply rural telephone ex- 
changes with the daily forecasts and special warnings on the condition 
that they be furnished promptly, regularly and impartially to rural 
subscribers. These conditions the telephone people are glad to accept 
because it makes the telephone more desirable to the farmer. 

Quite a number of voluntary observation stations have been inspected, 
but I was unable to make as many inspections as usual on account of 
lack of funds and time. The inspection of voluntary observation sta- 
tions is considered a very important feature because it promotes better 
work on the part of the observer and in many cases corrects exposure 
of instruments and mistaken ideas and reading and making observations 
that cannot be satisfactorily accomplished by letter; it also tends to 
bring the voluntary observer into closer and more harmonious touch with 
the Service. 

To resume, I would say that the mailing list of the Weekly Crop Bul- 
letin is about 1,300, of the Monthly Bulletin about 1,100 and of the 
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Annual about 1,100. Daily forecasts are displayed in about 900 post- 
offices and 2,000 other public places; by rural mail carriers we are 
reaching about 8,000 farmers and by rural telephone about 5,000. 
Very respectfully, 
C. F. SCHNEIDER, 
Section Director. 
Grand Rapids, Mich. 

June 30, 1904. 


REPORT OF STATE INSPECTOR OF NURSERIES AND 
ORCHARDS. 


Hon. C. J. Monroe, Président State Board of Agriculture: 

Sir—During the past year in addition to the routine work of inspect- 
ing the nurseries of the State and attending to the office correspondence, 
it has been thought advisable to spend considerable time inspecting the 
orchards in sections where the San Jose scale has appeared and where 
serious losses have occurred from the attack of “little peach.” 

As required by law, all the nurseries in the State and those in other 
states which were known to have agents in Michigan, were during the 
early part of July informed of the importance of paying their license 
fee and filing the usual nursery bond for the year ending July 31, 1904, 
on or before August 1, 1903. An unusually large number responded 
promptly, and by the first of August, a majority had complied with the 
requirements of the law so far as securing a bond was concerned. The 
work of inspecting the nurseries was then taken up and was practically 
completed before the first of October, most of those remaining unin- 
spected at that date, being of small size or consisting of small fruit 
plants only. 

As it was known that the San Jose scale had appeared in many new 
sections in the State, it was feared that it might be discovered in a 
number of the nurseries, but it was found in no new places and, in one 
of those found to be infested in 1902, no scale was discovered when the 
nursery was inspected in the fall of 1903. The infested block was dug 
the previous fall and as there was no other stock near it, it was not a 
difficult task to eradicate the scale in this nursery. As in previous 
years, all nursery trees found to be infested were ordered destroyed and 
the trees remaining in the nurseries were fumigated with hydrocyanic 
acid gas. In a few cases where the San Jose scale was known to be 
present within a half mile of the nursery, the owners of the nurseries 
were required to fumigate their stock when dug for sale. 

The nursery stock inspected was comparatively free from dangerous 
insects and more injurious fungous diseases. The crown-gall was quite 
troublesome in two nurseries and, as is usually the case, was occasion- 
ally found upon the trees in nearly all of them, As in previous years, 
the nursery men were required to destroy all trees upon which the gall 
was found. 


100 STATE BOARD OF AGRICULTURE. 


While a considerable amount of orchard inspection was done in other 
counties, it was confined particularly to Berrien, Van Buren, Allegan, 
Ottawa, Kent, Muskegon and Oceana counties. <As the “little peach” 
had destroyed thousands of trees in western Allegan county, a special 
deputy, Mr. H. G. Welch of Douglas, was appointed to co-operate with 
the local yellows commissioners in the inspection of the orchards in 
his township. Special attention was paid to a tract containing some 
seven square miles, south of the village of Douglas. The peach orchards 
upon this area are somewhat isolated from the other peach orchards of 
the vicinity and an endeavor was made to ascertain what the effect 
upon the spread of the disease would be if all infected trees were 
promptly removed: The Bureau of Plant Industry of the U. 8. Depart- 
ment of Agriculture had been for several years studying this disease 
and asked to be allowed. to co-operate in the experiment. As they fur- 
nished one or two observers, it materially aided in carrying out the 
work and lessened the expense to a marked degree. The orchards in 
the tract referred to above were gone over three times during the season 
and every tree which showed any signs of the presence of the disease 
was at once destroyed by the owners who gladly co-operated in the 
work. It is proposed to continue the prompt eradication of all trees 
affected with this disease upon this tract. By doing this, it is hoped 
to obtain some light upon the effect of eradicating trees infected with 
“Jittle peach.” While there have been numerous instances where it has 
been practiced for a series of years, and where it has seemed to be bene- 
ficial, there have been few, if any cases, where trees which were attacked 
by this disease upon large areas have been removed. It is hoped that 
the experiment will result in material benefit to the parties whose 
orchards have been infected and that the information secured will be 
of value to many others. 

In addition to the time spent by Mr. Welch in the orchards in his 
vicinity, he also visited Muskegon and Oceana counties and after find- 
ing the “little peach” seriously injuring the trees in many orchards, he 
interested the local yellows commissioners and not only informed them 
of the methods of detecting its presence but regarding the importance 
of the prompt removal of the trees. 

While the San Jose scale is far from being generally distributed, it 
has made its appearance in several places in each of the counties in the 
southern part of what is known as the “peach belt.” Visits to that 
section showed it to be present in a number of orchards and in many 
cases the trees were practically dead although the owners did not know 
of the presence of the disease. A large number of orchards in the in- 
fested sections were examined during the early spring and the work was 
continued in the vicinity of South Haven and Benton Harbor during 
the months of May and June. Although only a small per cent of the 
trees inspected were found to be infested, its presence was detected in 
a considerable number of orchards and steps were at once taken to pre- 
vent its further spread. Except in a few instances, the owners of the 
infested trees merely needed to be informed of the presence of the scale 
and instructed as to the best method of treating, and in no case was it 
found necessary to prosecute the owners in order to secure the spray- 
ing of the trees. 

There are now upon the statute books of Michigan three laws which 
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relate to the inspection of trees infested with dangerous insects and 
diseases. The first of these is known as the yellows law and its enforce- 
ment is in the hands of township commissioners. The second which 
was passed in 1897 is commonly spoken of as the “spraying law.” Its 
enforcement is placed in the hands of special township commissioners, 
although in townships where yellows commissioners have been appointed 
they are made ex officio commissioners under this law. The third law is 
the nursery and orchard inspection act. This deals primarily with the 
licensing of the nurserymen and the inspection of nursery stock, The 
Siate inspector of nurseries and orchards which office is provided for 
under this act, has authority also to inspect orchards supposed to be 
infested with dangerous insects and diseases. While he has abundant 
authority to secure proper attention to nursery stock found to be in- 
fested with dangerous insects or diseases, the law is not sufficiently 
explicit regarding its enforcement when orchard trees are infested 
and the law would be made much more effectual by giving to the State 
inspector the same authority as is conferred upon the township com- 
missioners by the yellows and spraying laws. It was supposed that 
such authority was given by the act, but during the past year the at- 
lorney general has decided to the contrary. 

While the “yellows” and “spraying laws” are prepared upon the 
Same general plan, they differ in a number of important particulars 
and as their enforcement may be placed in the hands of the same com- 
missioners, it would. seem advisable that the two laws be combined in 
one. 

At the annual meeting of the State Horticultural Society in January, 
1904, the matter was brought to the attention of the members present 
and a special committee on legislation, of which the writer was made 
chairman, was appointed to secure such changes as might be thought 
necessary. 

In the work of nursery and orchard inspection the following deputies 
have been employed from two weeks to three months each: John M. 
Rankin, inspecting orchards for canker worms and San Jose scale; T. 
A. Farrand, inspecting orchards and nurseries; E. W. Allis, inspecting 
nursery stock, and R. J. Stahelin, inspecting small fruit plants at 
Bridgman. ‘ 

The following is the list of nurserymen who took out licenses to sell 
nursery stock in Michigan during the past year, The first list includes 
such firms as grow more or less of their stock and whose premises were 
inspected. The second list contains the names of Michigan dealers in 
nursery stock, or the firms which purchase from other nurseries the 
stock they sell, and the third contains the list of nurseries in other 
states which have agents in Michigan: 


MICHIGAN NURSERIES LICENSED IN 1903-4. 


LNIGST ied BUM DS eae ic, a eg ERE aa ee PER REY Se ea eR Re a Paw Paw 
PULSATING MA VV ASS yin Goa Oner.eewenensaiged mre toh oie taser Clsot eee ioee ocak ishe eiee whee hate tes Kalamazoo 
JAI RSPEI pad DAC 0 ln as cae rs EO a Aaa a IS ig CRA no A etn i ere ras oe Gobleville 
emma AS NEUSE Y (CO e: 04 cisa cide ond bin 3)vie ets, sate Wihuash shai etahe woe aa © Soret Kalamazoo 
EVANS Cae Gen INELS Lik Stee cert shavak yr acer heya oy eeenee oy MORNE oooh SPOT ed Blt Rd oa oes Ey eee oi Bridgman 


LATEST. CECI Ee aad OL CIE PRN ome 5 ot moe bay at Ciba arora ga aS 21 e Rare tonG Ran Nb! tin Augusta 


102 STATE BOARD OF AGRICULTURE. 


Bale witty "Ol ASPB i ietecte oe eras torebcaee ste rae chee Re ear soe eee Gb Pom Bih tse Bridgman 
BARS OHAS. Hai Pere sa laebs die: eae besten wero ier ot ol aa latte SRO o dacaie kate resets Oia ae Caen eye Plainwell 
PTS OTOW 4. alle ON veai'esc ates o: ota tore’ apagavle) ms eal axe ye teh aleteuey Co LaPeTOnete fe WarareT tea oe ree REE Ona Bangor 
SOE eRe Ae seis anaes wtaheve ce ove oye. le oteiguevabehe. re Tene ee ba vase ctentare, outro lot's Deacon uate tate | enn Hinchman 
TBs heated! Braet Rey oat Gr 0 jpaerea tena be ay ani pelea ara an ngiee eit R uA Raed A Teak chit Lit Kalamazoo 
BTISCOG; JOSEPHA Di... lis aches te & Shopanelseedalettuat S'S. cfhe cae cea ene at tance aie Oana tare Highland Park 
FITOOKON pict Wee 035s alse in chpevare hates (acauate Re nehe geile paWebaren eer ote nerisiec aha See dante Ate een Oe Rion Ithaca 
Central Vichiean HNULSCL Ys. CO sera aiavsvoysrene sta sila a loi.01 ay chee aie omen ere ater Kalamazoo 
CIE GighS B RAB 5 GEL en ie iia, SeenON er Hs eee aera au A TC Te Aki se eS Holland 
LOSS eATIVCS VA ic: oie fanareseceyrol encterete eiave tauate easterae tel ere ahen ovata Gaile heraeictar Nein tetea eae eee Spring Lake 
CORTE TOHS: Orrell 5 oo Mae ie Oo LE ane WS eR EaL ohn ee Vale her aha OTe ae Hida els arene Ee pent Ce Ean Colon 
(OADG gers Perl DE d Leh iP rebar Seer dey neue, Sant oot ere ee NAM Ae aha Te ere Oa Ah a ae Flint 
ATL OT eee ETI UU OTD 5 ce SS gine ah ess er Ss Be eco a ae So Se ronan Benton Harbor 
ND BV IS OO. BE aectis. 5: specs. sous of atenave aie cunre  acele NoPE a abe ty. cheney Pcliaral (aaa Utn eeea oie oat South Haven 
MV SAUTNS GEO TAN iiss aac Se, Seceanla seater ere StI eo ROE oe ene fae ee Smt area ee ree Shelbyville 
IDYo i etl a Wire| OR eee SRP mae MEY A We tie en near ewe ei benim rr nt i rae SEALE ces, FATE ym Spring Grove 
MITOSSOL GUD OTL, Wai. ctieke wt ee yeay Sravedeekoncne acai caste allowel eave el es pone wen aie ee eee aoa: Frankfort 
ayaa ary SES WV Bes C Ober es archer ast toe ees atop Sua torera race ob atmeebeeacts Sea era ne eee ere ke Stevensville 
Hmmanwel, Missionary» Colleges 2s sntok. cic eee a eee nn ee RD ee Berrien Springs 
ASLO WW ies AWW 3G MOO a: Mech dice Soe aps GAR ea meee ie etree haa tae rere a te A or ten anelor si See eae Detroit 
NOU E IMR iss (Ge I OMMichic ences ous 'elouenabe ai Meese allele reverie rare ial eeuncele-o ais bicectate fate aces ees eene abate is Detroit 
MATS OUTS eM PISTSOM soe, c', oe acces cles lee Oe eae he eet ie OS ale Rte TS Leslie 
MSO CSTD, ON RWW ies er So ahs ees ade eo ete ob SA ales ete tur labs tonetle de oonarcalee sels wes e eRe ee tole Mayville 
CEVESMAN SB LOSE 25.55 huelery erage saasens Sapa ate cd aie haves ws wea neNO se cot rate enswe a Sen em aera eerere Monroe 
TOSI Ae NV Sr Ge SOM cna velecale soda ioreue Sc Lib hee Gautas separa Maen wi ataueneeeevab ens AneHOR »....Grass Lake 
ISTIM HO abyetre sterile ate «Crore eee ae tens ine Rhetenenbs Menem eee a eta Nelo ate ae Renee ers Adrian 
EVANS ec OWas eises erate ie ove Bios de eae ene ks, Sacllale Stare ueemahe Rates Ra ae ete ee Eaton Rapids 
IS tena) hoy crabs eye cgay 0) 0 Wee Nata a Suet aaNet KO Ne RP Re nese cee a ee eee eu LS Bangor 
RU MIMON. YOCOM: !C Oss aces, tens eucus eiaie acetone ede Go arerels tesndes Sie aie eae SCALE a nto ols Bay City 
LIZ AYZE) feo, Sin Orgel earavae Nee nU I argtees eel TEN Toe ith OL Rr ra ths a ae PRE Sy Aaah Caer eta PLatO a Monroe 
HLA WAY e ML Gee OLN Biss aid Sicirs tasers x0 5g Bich ges tone ee aes cadena CREST NTE Se sie tra Lone e ee renaiele Hart 
PETERS GSW TEs Gres d ee 7 aloha Se aip hia decerd isle na ede, Wepnatnsena orekO Ie Otol e ee ence oan Ene Maybee 
MEATS COC ea Nis d Tobaak cae ace Sida efor dans Yah Srosemeta eM eet Sel bern toh rahe aabea ved tae ii petaneu kel Mepanetena Lowell 
MISONTTICZ. Us Hie. SONS i Oa scr cco aoe he aie reer sis eee SST ae era Pan eee Monroe 
JEEZeh ah i es Aael D Real Ohne ae ieee el mar Pe Sep ty ae ele aenrs Sh are Meanie oe ae cos Sat erate digi Monroe 
VAGUIAV Me LEVINE CO Ue eteieie Wey cea ear soa teling ahl co urea ar ch aaa vee ates Snot RrrenSs Benton Harbor 
VETS Ys a BS VAMOS Sie Scese iia te cecmuers cecal eile oe hak Suelo ome. sual oats Sole acl tab ioie eteaane eet ee ene Bronson 
OMEGA OTe MEDILL GS oie oa oisvanetes et ove tne tayo hatagers, ote voeVispal a tateyelc deliele eceeay one eae NG Kalamazoo 
MOPASONG ISTO Lio vrs, oto cect aoe e wheee Biwi anche wb ale eta olla kare Ose Rattan he ae teeta Sova ee aC Snowflake 
ATO Ve ek aah eae, Lo aR are Naa lentes A ee SIPa re latte re te Aa Totnes Eel aes a Pe Lala eee na re eet Bloomingdale 
1S(y ig] 0% Fo gtd Ran a i eRe ny pie RTE Siang onsen ph Ua Pg SI oc Fennville 
BEST Cea ER TIME oF rasiailal cine jas evs rovapahe cal aise ehate Ree ois sane tanec ct ete anne aaame emerge ne eee er Three Rivers 
HSET Tay 7 65. NIC CIANGs card eieintee, ¢ Suensiere eeieic Sponeus: SE Tse ee Sheree tie Roriee Ee eee Benton Harbor 
AMIS Ge DA VU Saco se Slates shore lessl a restaoe Fe lpeairarie alle ete tec Suel tea aoe oe ac rete RN Sse eer eae enone ane Sawyer 
ike FShore: Nursery Coes ees Sai ete oats we toy aie eae eee ee ee St. Joseph 
AFA IMPSOM We ROOMY sac alesd ee inheerateleoes Meteo se Mekse core ak RCS Seen Aas RETO on ie aT aa Covert 
AOL CLS OW iris 6t OO re eee tole oes Sac ah Pe ee Tae Se OER TSIEN Cohrc eRe Tae ene ans ee Breedsville 
HE WIS ACE i SONS RS Re Deas scuslo te oobi tat iate ie eae atl Gane ee Lowell 
i Dra a eRe sh, Geta] Epes Se an ara POOR ePID acta PBR Ea vie Me PND car Taal te peo ee te Gobleville 
VTA OW CHES OSS. ip resel ed on dheuiarar al arecohnoeigr es uith ebay ape seta Sean Mee ue Eg ee OE On a ee eee Lamont 
BY Tea UDA, <ySnis yevcteare-o, ce cheventh oe 4s Gece Gar aheteee eilece ete ig aitscesteie Rraue Beda roi net Ee Saieeree eae Bridgman 
Wicker, Ae Rs. go vas da sine rese hens tank ty Dione (ate tateus Re ius ene The eis eee RE ere Coloma 


DEPARTMENT REPORTS. 103 


Mie MEEATVSMINT ES CT yp CO eycrare ites coer enetede ee ai craven oe Tora US reas ar cheensay le 5 Stns. eitanettaeah eke otis nhs Monroe 
NUDE AT CCAS D AVE) ere ea at Sel gg SORIA ete om IPC oP a poe ag Benton Harbor 
URE AH UES MEG OL CUT tamave ats cceitet totaal ater etomap caveat eer lol hole, bird cdcelayenateusraie loreseic oats ane Benton Harbor 
INES AIM CSS INMESEL Vas saleami. sia ace orereealaie mrarstera gl elersl a aie aie o@iewin Secme tee acne te etree Negaunee 
NLS ORI Pe A eee sO Ela ai ao alae tae al omer tial oe Sil ows Cham aloh aves Gos Sis gcronevaitwtere aco shes ecabones Paw Paw 
INE Wey Oe COUNEY:= INTITSOD Ys. COnsicesrarepansin cisaiowe y eic stl ctw eile cats suds ches ss bithacooreereous Fremont 
INOFEN WESC rss NUUESCIY: “(© Or cicie cea ctarea erate aie Sis. eure ore to apel of tere rallayouele/ Shebeba cheVdjoneueie Muskegon 
PATS to Ha sate tm, oh cos a:b lavionace are tet coeds UGCA obo ai eo vo: 675) olor ahs oliby bes ole lectecw trohorecevolece abenaiel Mtsuepers Lacota 
Hea Wal War ALLGY wINTIESCIY. @Onste aiclstecereictccchoverons Ws aue aio wie ciate araibiare beaks ancl t ahaselaeenene Coloma 
ECC tan MAEM eter artis laa becacat lal cha tertuseasekereheucetelSeane Guat el ON oh el copier, nite loro etter shone sans are Grand Rapids 
FZ OMIOMALSINULB ELIS: Ete i yo) yoracccthceranel piatereie vo fob oi area levers etsy Shouse enieele rho ov otal ecenotel simian oueye ete Ada 
JAGR STON CLE) 5 al Opa fl ma pcre Rirera eNO Net rm Re iy Rv tr RUM char on eee aaa Ar BS Paw, Paw 
ECO SCOR UT Valero ata, acs stay sbansbey endleraroreeePee arene Seeces Oona fel ona, aneteal chavalial anes eig-amerTouare ebekere sare Frankfort 
Rs VER Tat Coat NN caret aie etcetera si carahan ds olay are eran sche al mec al ne Wiis actartonaiah ons fol neko aReneNa nee Litchfield 
SHU TV SPH EAI TS S Fok ha Naat are ie RO RS hak Bn nO Ce i MR MRP EPS 2 Lapeer 
RUS en Some Ce bate Giese t hace mercy Sure merevalere cere Zea o, SG otek e fures ira 18 & o: nverei aia sue g ous ens TON Etta Beane Willis 
Sy LCMIRI A WIPES COS sraateas are ial abave rattan somctialic tar Sreie geo ctahS TR are he wLS RE sonal fla oom, eo aha pene oe ES Adrian 
PIECE CAE OM Me VOUM Ks, cet Bos ays c. Slete ale cbete c hie Stale otaliodess otacciWess oO 6 Rae ee Hillsdale 
SANA SLS LS ST aS SE Bis cece RR ER CARED RCERT riers PRT Ea ri Sa CaaS Pcie mae SU | Carsonville 
VER MIETS eNO LETS earsicPeve oc chor uite cetera cms oiack, to aan SS ia heated see ein al ae ee eines Glenn 
WCET SOM Wea SOM Wee ice, Ete® Hay Dhar Smancuat etelier'o bie a terev Socltes akee cel etna icicle oa eee eee Ada 
NVC MOE erie OOlet ates cress opieusts ocatviasete vel oeree seks oie ets aradoue So etalet aie) rand eS St. Joseph 
WES MMT HIS Ae NE SCTICS His ore cherries suites iees aie by ckale Sa weG CRS ee ane Benton Harbor 
BV VIOSH DTDs Ava mE Rien ce laces cic te ov ov oc os Soe ahaa’ ere eweie Sebel Wr oka GTS slate; @PO ara do oueve tele miO Tae Crate the Bridgman 
BVI nts CE Egen Oy eee a sapeccoc sc ave Sh periaslcnataMofer's,cia,are eieuasatanevs | Kiet eraueteis Shales tatere ei Gus aie eral caine Bridgman 
UVP OT SIV Sto ES so SOT ore sear he hc Sate ci aTalege GREE O CoC E BO Oe OR a Heb alae Da tees Mecosta. 
“IU TISTSYRET BOE 1G aN aoe gcd al Seed JE eh ca ae ar Dey Rae a POR Sa wilain) Mie AlaP a ranhay st ataras aera wa tage Plainwell 
Nac lemcecm le HOLS OMe certere Petsie re sect Noss ensinterab¥occiate etal rs ielelaumrolaca atte ch olane create lenereteag heats Elsie 
MICHIGAN DEALERS IN NURSERY STOCK. 
PAT STS UTIL OMe Mitac U ercrrasra xt 5) ails c. wbtae as eral etaicel iin sale for nove lores Gok ee re eoateve Sareea dhe alter ene eater ar St. Joseph 
ALS aM Cae enctete seer Se ee eiaue aicuarebel ete! cnorchane Staion either ekeniore cit crete eer ion oe iene Old Mission 
PES Ai Og eA Wares wating ddan lis. teacn alco vetlel ceca axe orcbon bra a felis a) Brallarie ve: oh abl char eieu ey ekawe allotons Fennville 
ESO sted Sect chase cea sic eoetedeustcr s cacvleele:  cecgeete ist oial oP EHE Guavah saeteca iotdls to laile er Li oreeon abel ere ate Athens 
OOS Ke MeeA TOIT yatore ale iaia ig alec eon coon One et oa rtnaonaie a Sarees ise an doabele Soeatare aie eal eLgletels Marine City 
Boyd & Skinner...... BNE A nose Noh aKa oe eRe Sete, Oreo aoe eulod INS Boia MEMETE Dee Whe Central Lake 
CATT T SOON rah Con Eves) Aes pal rece hha (er alcatel soe a ie Higeatace' ela coafretehei ese ae Grand Rapids 
Ieee CISTINE AC ED a hn Ree ee Ns Win) ev b mois cee ie os neh ee Mattawan 
Croperativer cand sand Sa ViMes). COs cccikrs utes als, sislelteiele ase aheraversie ou ia thelnete Beaverton 
BAEZ AT ae) Ges LETT OAV GC siisice anciecacatces ersvaraiere TS Soolw ateee abehns sou Biever aoe beee sas Sronavannors Detroit 
TORE TUS ISH SBS 228 =I ei oti ae einen peat arnt ie Naren GL ra See oUneN IES Yai, Re pani CA re MaR Lau ot We Jackson 
TLS O We MET SCTLY ox GO ln seca 5 cre ocyeremeralaterer cvccoral a eka ocatensaal S Ghevabereneans a7a evacte oiaroipie eerbraed Davison 
TORE TS AS (Chae iS By ne Se ee Se lee a cen a Ree ee AR Se RNR ae tha Sault Ste. Marie 
HOLM RG COs as W. tite: cwere 6 fla scares Se ence eee eee eect ence een ee eee eeeneeees Saranac 
PER ATSID CTS pO teen Vere tee as roy Sree SESE oy cel Taio Mak bch ON ore whe aaa oral Brede aaSEE oie nte Rae Ae eRe Lawton 
EMS aliveenWanliictrnl emetic ctGn an ek cies tsa siassie sch s eae lest & evans Ba ok Cie aamene Bloomingdale 
RET rw A TetsTA UNI Vine cote ae ses ta yecra ad aaa avle; Steir ran Se with ace uertyec bus tals sole a aneueog Ove ous eis le tene eae Midland 
RSCITT ATU) sao 4 (SATE CI IAMS GS cin ove ecetatctere erate oibbe eis) ste inte wl alervsiebetesoierowee mee notenet eee Detroit 
ESTEE ae aS Hy Or cca Ns eal ea a vce vertaiia: oiia Slave eset co Talla Soule ouatveeLovecnn Stare overs veaelGheesya Neus teeta Lawton 
REEFS 0708 Aer Degen aint aan Seley ble a elec SERN RRR READ MR treet re BONA Ne Rr trates ts Monroe 
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MarkileyNursery-Co., Hs BS Markle twroxs ws oc ees 5 eis nleieietate aie pheineieamistete ciel ote Holland 
VLOSTOT CO BUEN S55n cones Sek aceaaive Waste aha yersinge Ma abel ce a eactnte eC sliatts io loltel Ree CEES eae ete ee emanate Paw Paw 
(PRES ONEONTIT SEL Y: oC Oud cease. F sine a lete es aad. URN Gest atel shea ana cues eunee Renee cats eee Maas ener ere Detroit . 
PEAT SOUE Ds. 1:1 Oo) FAASTIMLS no ben taais is alasrsislenadeteretots alt otenoculetebe aeeterels .....Grand Rapids 
SESSTICSR C OEIE] OEE ASR RG SRP Greer RG pr Sy Ca BE ay oat Ur Sa Ken Saar aM Ne OAs he Tonia 
EMA ATOM We Gr. 2's ccs syane scm oan Steralls Suslamriayerecs om i cesta fs ee crease Eee a erento Paw Paw 
PGT TOBA COWS EL ciety ta te rates’ o Sia s: S7e'a bit Shere ie al erate FNS. Silk, olase WT eSRIS eet ot ore eels tener oremc lake Holland 
SEU Baers ENO pac cc es ered uivfe oles eke OSs eae SN bate by Od che RTARTA CRE stare Oxford 
Simrcemaccer: <A dolph:- 488) Chene’ St..c sir. ous) dete seletee olde’ syw'vepaie ts ahalaehes ot eeanele teseeteesnem ts Detroit 
Taplin, Stephen, West Fort St......... SSA AOS II OS OARS 7 ODS Ooo 2514s Detroit 
SIANVAMOYS ME TATU. Ars, cuore ie’ wis ie isiefo aie have erwinuahele tokens miele Sela ouee lee epege de tre musta lemanesrere nate totes Hartford 
its CON IN UPSET Yo OOs vs ous ete bye cenale eye ee ata Wrtudl eo oe coer ne ne Se Cee Detroit- 
FOREIGN NURSERIES. 
PGA IN ULSOEY sO Osha ink feverclocs. Nsiateue ants isle laraie wetala atste alae estiale sieucdiea Phoneton, Ohio 
PN GMEINULSOEY WOO cis c cine Srotint beet ie c stehe Be coorede ola a tetele aaa cmetal wom Rochester, N. Y. 
PRPC SIN CIS OT? sro. wis ers, sere svelel cote peceree meters ay heb cle Sve e eenale shetaveeds teabel th aeatans Batavia, N. Y. 
POM ENMeT IE CLER TOs OOD So ecb cael 3 atabehate rin fiche Miclore aioshe Soa ke talons ome estohe ines Phoneton, Ohio 
ESN ERUTCME SOS cers 'm ceea sels Sac ce ua eacevoov eres w een tetal cone retee stele otemeteteorenare its ete amare Dansville, N. Y. 
MUOSTRCHIMIC ORG WA fee, Re ah ee sy eve evel te a kos Crevartue ete vaas,ens fe Sh Ee ee Rochester, N. Y. 
OAM S NUR SCTY ACO On, eiive. cic srer's vale eeue tote yeker dl at siete side siect atialeehre neal ave ery tena fae Rochester, N. Y. 
(CHIVES, -( CANE VS] 8 ERA DANES Owen inl ts SE Senne Cone Wear A ae CCM RA Rochester, N. Y. 
SAAT SCrenEC IN era OO Sie ars iederelcces rene Sie SMe e ciehs Mush ers Suen tobe oat Ree eke ate Caen Geneva, N. Y. 
OL AT INIE SCL Vp CO sos oc cartel esac ene eae. @ akenaTavene ciel areietebe ae evclee sonnelensieecerorer Waterloo, N. Y. 
UBL MV ts creche cl ofisc ere o-lotla lav ns aioe aires avg lat at oh ents Tat ose apie de nels al Seetae hE eat Ee eles Painesville, Ohio 
BIBS ARV eG OLLI shece as sens 1st) che gel che. #16 “ay cue ynne tens yteie ena po tedats epeliene se eye lensl ofavepab ens eithounns Fremont, Ohio 
BM DNE aS PALO NAIM SOL icc cues scale pte gate Gor'd tc & a Sar onaiaie pe elaratha tere loles aes etait tone Waterloo, N. Y. 
/ 
Franklin Davis Nursery Co., Baltimore and Poca Sts.............. Baltimore, Md. 
rane NUTSOTY: (CO. 6 .cints cle tras ee torte Slatetnte crete Meare caealane aie Rochester, N. Y. 
RG ROW ETH caste COO ccs crcicrs eratere hin) Stapoge abv vere mle > Sabet eevee Poere as eae eee Rochester, N. Y. 
RAMS MULT SEI VAC Ost tenses, erancis wore © Gialeto eels oie er eaiencchins iehel aici wa te ave teats Rochester, N. Y. 
Jewell Nursery Co...... ae UN an PSY a Oe Ne OL NIA Taian Lake City, Minn. 
SATE RUN a CES OS TWW IL CK Srariera ne etenc Pie ot oie te ettarelitenereuelee, citi alias wieeraie ce oilman a etal ven lomo Newark, N. Y. 
HV MccSCeRV AMES TOSS re vate Sccvor ete Gs oie are-atelte SaatG yalauetaraPe al ct aeeNOTS coeneaN REIS es ae ee Pardeeville, Wis. 
eran irel CsI S CTY Oss os Giss waa dua ee odaale,  ootene eat rete oa ae St. Paul, Minn. 
INGOT EEOrSey UNULSCTICSS ota). %c soo Grenous ates Ord wick shea eae ea RCL Nee ne ce Springfield, N. J. 
POUMEROUSTOS. i claisters sana csotatacee eve Cot ade ne ake SoeIe a a tere ee at ee at ern aE Rochester, N .Y. 
Reirson Bros: (Maple Grove Nirseries). 2.2 726. bene woes cee ee Waterloo, N. Y. 
SCE WOO Ge LINED ai torssc ese Rohs Wie a ieeenece ee eee TORE Cheese oC eas STC a Odessa, N. Y. 
Spawiaime Nursery. and .Orchards@otics ie a suksme ce erties tt eee ere Spaulding, Fil. 
Siar sros-- Nurseries and Orchards \©o-, +. ..2. 02. ces cemeteries Louisiana, Mo. 
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UME WEN HG MET OSe daceses ct cc a iowonciabater afautt oa tel atecer ays hvevore aise ave Wie. oe le one ce eeeiaccereterete Dansville, N. Y 
Western -Newa Vor: Nursery. COs ak caies sis) snes cs 2c sieslsisle Pidtecers tucaverats Rochester, N. Y 
SVVBIUE EROS GeV Ves teeL GONE nna) Mactche erly dats evecare an Mic cae sich cfoaiig a aselie tb idve atoeieee Dansville, N. Y 
VET Fee IS OTL Campa vcy cr cveche atewen oc Cesena abe tue Tal orecai at oncere ra) Sek, aa asta ghel ao aha North Collins, N. Y 
Respectfully submitted, 
Lak, TARaS 
: State Inspector of Nurseries and Orchards. 


Agricultural College, Mich. 
June 30, 1904. 
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EXPERIMENT STATION. 


REPORT OF SECRETARY AND TREASURER. 


The following account shows the receipts and expenditures of the Experiment 
Station for the year ending June 30, 1904: 


Dr. Cr: 
veel too — lO. Dalance, OMe Hand ss, 2, che Hore olan lore eevee $ $2,427 68 
July 10, 1903 received from U. S. Treasury........ 3,750 00 
Oct. 12, 1903 received from U. S. Treasury........ 3,750 00 
Jan. 8, 1904 received from U. S. Treasury........ 3,750 00 
April 16, 1904 received from U. S. Treasury........ 3,790 00 
June 30, 1904 license fees on 107 brands commercial 
TOVENAZOT Sees woe eae s She ee ee ee 2,140 00 
miscellaneous receipts .............- 249 55 
FATMETCCCIPUSh: <aiaecineke eiauaratehae aerernvel es 2,316 73 
from State appropriation, So. Haven. 500 00 
from State appropriation for U. P. 
MXperiment.StatioNires aca came. veers 5,000 00 
U. P. Experiment Station, receipts. . 290 78 
South Haven Experiment Station 
VECOUDES pe ova crs Ueispecliseee ele ln doce aches 831 24 
June 30, 1904—By disbursements as per vouchers filed in 
the office of the State Auditor Gen- 
Evi WARE oa SR SAB Be Tb ate ty aaa eo sepa Sah ON i a aes a $24,934 11 
June 30, 1904 DAlANCeSOMy DANG so ik cler week necise eaten fete sieus mieten: 3,881 87 


$28,815 98 $28,815 98 


From thirty-five to forty thousand copies of station bulletins are now issued, and 
the demand is increasing as farmers learn of their value. Several press bulletins 
have heen issued and special information in bulletin form has been sent out by the 
station. 


DISBURSEMENTS ON ACCOUNT OF U. S. APPROPRIATION, 


Salaries: : 
Director and administrative officers, No. employed 6. $2,427 00 
SGlENCiICrStalieN O- CHIDO VEG 2 ois cstevess ween cn ewenolaee ohare: « 3,670 30 
Assistants to scientific staff, No. employed 3......... 657 94 
—_—_—_—_— $6,755 24 
Labor: 
Monthly employes, 2; average rate, $45.00.......... $1,080 00 
Monthly, weekly, daily and hourly employes........ 2,356 22 
———— 3,436 22 
Publications: . 
Haifa cones am alMineouS ie tele. wer. wache cts cate stoners) sielerecl s $67 94 
Sana 67 94 


GAP TIC Us LOM WAT rae cea oe ee one eee $10,259 40 
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Browmeht LOr Ward sic isters avexc, charate }ovonohes oye at are akc van ete eae ceed eee 
Chemicals: 
Chemical “supplies: iiss ire soroes ooh ee eae Oe eee 
Seeds, plants and sundry supplies: 
ASTICUIEULAL is Foe ot eiacon belethe Ae Oe aeie re ae aoe $197 02 
MNtOmMoOloLiCa les. ekavceie towers arate Seine Pee 52 66 
HIOTeiGultural. -erijcmisaeeewscete ce we aes Met eee 36 98 
MiIsSCellaneOuss £55. ces: hterets Spots whee ans a meant 533 07 
Tools, implements and machinery: 
VED INS sac stare OW een baie Se eae) oa lo 5 ake Sei one as Li ae $16 67 
MOWED UT CHASES): <o'csdictstecd acto en et Neier e io lemeuee arene heres 30 00 
Furniture and fixtures: 
One RGe se ON jins Gushe eeiete ie io ete AY ee ea emer $26 00 
ONEEGASE ois eee sie ahs oreteee) Sea tee Toeeheae ee tee Bee eR eta 19 00 
ONCAO CSE cord sie ahecerrSe osetia ale oie eer ties Ee eee 26 00 
PEGMy TX BUCS soa 4. Sie ae ecmetece eet ohn ae eee ae 9 50 
Scientific apparatus: 
SULGIY LEMS seem ct elchis oe i ie tlcm eine Oe oe $490 04 
Live stock: 
NNOESESc 28 srt eo etate | 5 compe wate Petes Nove ueeheye tate eae MN acta Nie $360 00 
(QE io FoR Ray Sick, ReSUnnnA eR ey im Geli A ain ic aoe ies hat 884 38 
S02 2%S) CNN cee Ales GCA RRA ian inn AN TON hae doy 259 00 
Traveling expenses: 
Inmsupervision=OF Station works 2s ca se secs eeiee $31 62 
For other purposes connected with station work.... 2388 82 
SULA TMS ATG PEDAL Se score cas cMlacahesa Siece take coe aaah one aha tele eet aee ec eevee iain orem 
POStTASCCAN dus tAtTOMONy | scac chats cco ley eae eee a Lee erate ao uae 
HOTS itean Gs (OXPTESS "si aya oc oie susuetare ebccoe stare Skis touiralene craton esa iene ere ferein taacwenctavege 
GSO MESHUPES citcneceteve one: chohacosuiece Mig at RGU Seek Sabie eS ein Ce ano eee 
ISR TAT Von tates cscs ean dicey eh 0 co, iie Tava eenitve fo ree se ORe ato RIO oats ore Ne tL aaa ba ane eE SEER one 
RIQTAE VIZIO bait tesa aes, thats, a: ie cache va hl eter el ate Sectebe cere Mn fa ema ora Perera RAEI tohaee ie cone 
Contineent CXPeCNSES!- cic sexi ate os Oa eak oe Oe oe 8 bind octet meyer Steve dNatetenetecenosne ene 
FRG te St ANG WAler < cise ccolal os oo eer See eT ew eine Ieee IS eee 
B07 20 Mp eer ed a ren Bei Pees ae PER ox AU REE Rea Ae Ca Se seoetna (B 
DISBURSEMENTS OF EXPERIMENT STATION—MONEYS OTHER THAN RECEIVED 
STATES TREASURER. 
SHOE RTS GS GRR Rees 5 Cada ane erat raP metres ra Corinne: Rane Wilde ii $1,710 50 
IL EY OYCTe mune teeny Pair ieee nwa Mine er me MnO SMW canine? Pini ia 4,966 14 
TOT TCA GIGS ries wie sin fio cree evens, SNe ats Gree TORR. (eee ee nee 5 05 
ROSTAasevand- Sta vlOnery:, cermrewicw ee crite seers tite teeatatas lees 313) 25 
CEL SM ta de OMPLeSS oc vce rele acral Miele ao aeereh Soe ee eee 147 96 
REAL SE aN Ce WALOT. scotia ateis te sisarapeisla clnrscuere caterer ented rs etets 14 95 
Chemical ASUpPPTIGS 4 eis so tade ee sete ce Siasebecats Rycts eae eae aerate 87 70 
Seeds plantseand sundry. Supplies: i)2 ce. eno aeons 1320 29 
PE TAC NETO v3) sey o's sol avene Bose cetauduelete ehatesee Ste CaO Roe ean ee 87 45 
al Cine oe. AAD OID SOO Ro dco poo Hon Uno tooo obo dr 47 44 
hoolss implements and. machinery a.) seme ects eee 40 67 
MUGMILUTS ANG, TREWLOS iets o,25F ayacd ers ace, ave eke tones Stereo 34 64 
MCLEMCINCTADPATATUS: \% slstenscisintolereiotercte oicce eBaae cero eae ienaee ne Ie 34 04 
MLAS ANG PEP AITS....zcvstseicxs eutheters Guersie ei ue wel eeenete teeters atte 105 00 
Rraveline) EXPENSES? *.,< alae msueochetejerei drerctone = eisrckomaterarerems eretone 210 30 
MPV IS COCKE recs se vats a cue cate,s joheio ctalel ovulate teteloretabel clototenet erste hel ete teens j 
ICOM TINE AS CIIES ~ 2/5 njsis,caibls atenecneterevepevene iene oreceecreremee eral reveteeeiats 808 73 
BAlANCSTOM: NANG cs fhe. cae cies aye ee aie hago ete Seal a chOnd ETOP eco 
4 10) 2 ES ee ROP ein ERY IMTS cit, d oe eeichs SOL bere 
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ANNUAL REPORT OF THE DIRECTOR AND AGRICULTURIST. 


To the President: 
During the year ending June 30, 1904, there have been issued by the 
Experiment Station the following bulletins: 


No. | Title. Author. Dept. | Pages. 
Pete BTCAKi ash hOONS wires nase Me oe oleae eat Wat ERO DISOINS 6.56 wresasAcete Chemical... .... 25 
212 | Seed Testing for Farmers............ B20 cong yearby. es cette Botanical....... BE 
213 | Vegetables and Small Fruits........... | L. R. Taft and M L. Dean. | Horticultural...., 12 
214 | Tomatoes and Potatoes.,............ L. R. Taft and M. L. Dean. | Horticultural.... 10 
‘215 | Farther experiments with Sugar Beets... | C. D. Smith............ Agricultural..... 19 
216 | A Brief Review of Special Bulletins, 24, 
PPA Aire eaeper eral eee radeon e sleteisi a's Cs DA Smith say so patie ea iterelel efecste areaevcereteter 
| Special Bulletins: 
- 20} Report of Upper Peninsula Sub-sta- 
tion for the years 1901 and 1902....| C. D. Smith and L. M. 
Geismar es oy thoneian Agricultural..... 52 
plane OHGCSC ETO DIOS. eters vy cisiciele ofete esis John Michels. .......... fe 10 
ap eee ETE COLODGE WOLM staritcs,s oar ere eis tetobe ole = SA SOMELY beeioe eitens mice = 15 
23 A Preliminary note on the associative 
action of bacteria in the souring of : 
| milk and other milk fermentations.. | C. E. Marshall........... Bacteriological... 8 
24 Insects injurious to fruits............ Nig Teh) 195 ier eke cw pee Entomological... 7 
25 Fungous diseases of fruits............ BO) Loneyeatn. esses Botanical....... 68 
26 Spraying Calendars icc cerct ccce es mie Teg RAR s eae arn tire ce Horticultural.... 
27 Report of South Haven Sub-station... | T, A. Farrand............ ae 36 
28 Report of Upper PeninsulaSub-station | L M.Geismar........... Agricultural..... 
29 The associative action of bacteria in 
TI erciotei cre tereNaleh sek aie e vances Soro dege: ue 1 Gl. Marshalls i snsecat roe Bacteriological... 


Notwithstanding the frequent and necessary pruning of the mailing 
list to insure the removal of names of persons who no longer need or 
desire our bulletins, it is constantly increasing. The total number of 
names approaches forty thousand. The practice of printing as special 
bulletins, such articles as are of primary importance to certain sections 
of the State or to people engaged in certain industries, still continues 
and with this practice goes the further practice of publishing as bulletins 
not educational articles but results of experiments and reports of in- 
vestigations made by members of the staff. The bulletins are printed 
by the College without charge to the regular station funds. 

I am glad to report that there have been few changes of importance 
in the working force of the station during the year. R. H. Pettit was 
made a member of the council at the beginning of the year. M. L. Dean, 
who had for several years rendered efficient service as assistant in hor- 
ticulture, in November, 1903, left the station work to make a collection 
of tree fruits for the Exposition at St. Louis. He brought to the work 
of assistant at this station a long experience in growing small fruits 
as well as tree fruits and vegetables at Grand Rapids and elsewhere. 
He was thoroughly trained in practical horticulture and the station 
meets with a serious loss when he leaves it. By reason of the fact that 
so few changes have taken place in the working force of the station the 
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investigations have been continued without changes either in aim or 
method to interrupt the successful prosecution of the work. 

No conspicuous changes have been made in the equipment of the 
station. 

The report of the superintendent of the Upper Peninsula Experiment 
Station shows that the vear 1903 made possible the successful growing 
of few crops in that northern latitude by reason of excessive wetness in 
some months and a period of drought in others. The late frosts of spring 
and the early frosts of fall continued during this season and made 
hazardous the growing of such garden crops as strawberries and such 
fall crops as corn and beans. While the present climatic conditions con- 
tinue the resident of the Upper Peninsula will be compelled by these 
unfortunate frosts to devote his attention to the production of such 
crops as the frosts will not seriously injure. 

Some notable improvements have been made at this sub-station. The 
land south of the house on both sides of the creek has been cleared 
of stuinps and has been drained. This work has involved a large ex- 
pense but was absolutely necessary both for the appearance of the 
station and for the continuation of the plot experiments. 

No changes are noted in the equipment of the sub-station at South 
Haven. The trees are now in full bearing and the records of yields are 
invaluable to the fruit growers along the shore of Lake Michigan. 

The reports of the several divisions of the station work filed herewith 
will exhibit the work accomplished and planned. 

The horticultural work of the station is embarrassed by the fact that 
the horticulturist finds himself burdened with other duties entirely 
unconnected with the station, which must necessarily occupy the bulk 
of his time. It is particularly unfortunate that in a State like Michigan, 
where the fruit industry is so prominent in the list of agricultural 
resources, that the organization of the station does not permit of an 
arrangement by which one trained man may devote his entire time to 
experiments and investigations in this most promising field. Just now 
the fruit growers are environed by so many difficulties, their orchards 
are troubled by so many diseases, the lack of fertility of the soil is bring- 
ing about sterility and economic conditions, the inability to get at rea- 
sonabie prices suitable and intelligent labor, combined with the com- 
petition from other fruit growing sections, that it seems to be incumbent 
upon the station to help the fruit grower by every means within its 
power. When the fortunate time shall arrive wherein one man may 
devote his entire time and energy to this field then the fruit interests 
of the State will receive due recognition and a still inadequate propor- 
tion of the funds of the station. 

During the winter the investigation as to the relative merits of silage 
and dry corn fodder was continued, using a carload of steers purchased 
in Chicago, fed through the winter and sold in May. While Michigan 
will not in the immediate future become a beef-producing State, still so 
large a number of steers are fattened annually within her borders that 
the question of the proper method of handling the corn crop to secure the 
greatest profit in beef production is one of prime importance. It is im- 
possible to present to the man who has no experience in experimental 
work the difficulties that environ a question of this kind. If all steers 
were alike, we should have a measure which would be uniform through- 
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out the whole experiment, but one steer differs from another very 
materially, not alone in the amount of feed he is able to consume, but 
in the results that are forthcoming from the feeding of a given amount 
’ of food. One steer, from the consumption of one hundred pounds of 
silage with a given complement of grain feed, makes five pounds of gain. 
Another steer of the same weight and, for that matter, of the same 
type makes but three pounds of gain from the same quantity of feed. 
The per cent of digestibility of the different foods will be the same in 
the two animals but the nutritive effects of the feed will be vastly 
different. Unfortunately we have no measure of the nutritive effects 
in the two animals until the experiment itself has been tried and the 
results noted. For these reasons it has been necessary to repeat these 
experiments over and over for four succeeding years, and even now the 
station hesitates to print the results lest the apparent differences are 
due to causes which the experimenter cannot recognize, rather than to 
the conditions which have been purposely varied. 

The introduction of the industry of sugar production has brought 
with it a supply, almost unlimited in amount, of a feeding stuff of un- 
known value, namely, beet pulp. The investigations aiming to deter- 
mine the value of this material in terms of other and better known 
feeding stuffs, have been conducted during the past year, both with 
sheep and cattle. The results are ready for publication and will appear 
in Bulletin No. 217. It seems, to the most casual observer, unfortunate 
that at present the bulk of the beet pulp produced in the State is either 
wasted or shipped outside of its borders. 

sut one bulletin relating to the dairy industry was issued during the 
year. This was Special Bulletin No. 21. Since Michigan is primarily 
and justly a dairy State, the work along these lines will be further 
developed in the future as it has been in the past. Arrangements are 
making whereby more dairy cows will be kept to be used partly in sta- 
tion work for the testing of the relative values of feeding stuffs and for 
such other investigations as time may make pertinent and valuable. 

A. flock of goats was purchased early in the year to test their value 
in clearing land of brush and also to find out something about their 
- habits when closely confined. The results have never been favorable 
to the project of keeping Angora goats on our Michigan farms. 

The work with sugar beets was continued along much the same lines 
as in the previous years. The series of investigations concerning the 
proper and most profitable width of rows was concluded, it being prac- 
tically demonstrated that 24 inches would produce as heavy a tonnage 
and as rich beets as 18 inches, thus reducing by a third the cost of 
thinning. It was shown also that spraying would reduce the amount 
of leaf spot, although it was not demonstrated that spraying to prevent 
this disease was profitable. In the matter of fertilizers no definite re- 
sults were reached nor were definite results possible. It was shown 
that on the soils on which the experiments were tried, nitrate of soda 
producd a profitable increase in tonnage. As far as phosphoric acid is 
concerned some of the soils showed a lack of that ingredient, while others 
did not. All soils seem to need potash, to at least a limited extent. . 
The injurious effect of growing beets after beets for three successive 
years are still further demonstrated by the results of last year. In 
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almost every case the yield of the subsequent growths was materially 
lessened by this abuse of the land. This statement makes no war against 
raising beets where they occupy a suitable place in the rotation. Other 
considerations point most emphatically to the necessity of the adoption 
on the part of farmers of a rotation in which beets shall be a regu- 
lar factor. It seems to me more and more evident as years go by that 
in America the progress of beet growing depends upon getting the farm- 
ers to adopt a rotation in which beets shall be a regular and constant 
factor, a factor as much expected and depended upon as wheat or corn 
or clover. Then the factory will have its regular, uninterrupted supply 
without the necessity of this,eternal solicitation on the part of paid 
agents of the factory. Then, too, the farmer will make a study of the 
business, consciously or unconsciously, as he has of wheat and corn and 
will adopt the methods which experience teaches to be most profitable 
and economical for the production of the crop. With Bulletin No. 215 
the preliminary work with sugar beets is brought to a close. The 
utility of further tests either in the direction of comparison of varieties 
or of work as to distance apart of rows or of fertilizer tests does not 
seem to be apparent. Should such work be continued it will necessarily 
be at points away from the station because of the impossibility of find- 
ing on the station grounds suitable soil on which to carry on the work. 
A constant watch will be kept over the beet fields in the State to take 
up at once the study of any new pests that may appear or any of the 
older pests imported from the old country. 

The claims made by seedsmen and interested parties as to the value 
of soy beans, cowpeas, and vetches, made it wise to take up a systematic 
and careful study of these legumes. Variety tests in such matters are 
of but little value since the. variety favored by the peculiar climatic 
conditions of one year may be hindered by those for the year following. 
For instance, where the season is long and the late frosts of spring are 
absent with perhaps an autumn going into October without killing 
frosts, the medium green soy will furnish not only the largest amount 
of forage but the greatest yield of seed. In such a season the Ito San 
will give the smallest yield of both forage or grain. On the other hand, 
where the frosts are late in the spring and come early in the fall, the 
medium green soy would mature no seed, while the Ito San might ripen 
its seed perfectly. However, variety tests have been begun and will 
be continued for two years more at least before results are published, 
the work having already covered two years. These new crops are used 
for two purposes, to supply feed, either forage or grain, to live stock, and 
to plow under as green manure. To date our work has lain along the 
latter line. Plots were set aside on which were sown either soy beans 
or cowpeas or vetches, and for comparison clover and certain of the 
cereals. These plots were duplicated on an adjoining area. From one 
set of plots crops were harvested, from the other they were plowed 
under entire. Both sets of plots were plowed under in the fall of 1903 
and sown to wheat. The winter was so severe as to kill the wheat, 
hence the plots were harrowed up in the spring of 1904 and sown to 
oats. 

Not content with this examination of the question on a large area, 
small plots of each of the legumes were dug up, the tops and roots 
weighed and analyzed separately. The results are about ready for pub- 
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lication but await confirmation by another year’s experience before 
they are issued. Calculating the results to acre units it was found that 
the medium green soy when inoculated, that is when the roots bore the 
normal numbers of bacteria-infested nodules, returned per acre 152.29 
pounds of nitrogen and 100.89 pounds of potash, but when uninoculated, 
that is when there were no nodules on the roots, the return per acre 
was but 63.12 pounds of nitrogen and 67.84 pounds of potash. The cow- 
peas, New Era, inoculated, returned 61.90 pounds of nitrogen per acre 
and 77.20 pounds of potash. The vetch, 77.10 pounds of nitrogen and 
63.12 pounds of potash. The samples of these crops were taken Septem- 
ber 23, 1903, the second crop of clover was growing on an adjacent plot. 
The crop was an average one and similar samples of tops and roots taken 
and analyzed and, as in the other cases, the total content of nitrogen, 
phosphoric acid and potash determined. This clover crop returned 
51.47 pounds of nitrogen per acre and 36.18 pounds of potash. Of course, 
it is to be remembered in this connection that there are two crops of 
clover per season to be considered, whereas there is but one crop of the 
other legumes. These preliminary results are certainly very interesting 
* and demand a careful and thorough study in this season and the next. 
Work was begun last year, |investigating the relation of various factors 
to the abundance of the nodules on the roots. Quite contradictory evi- 
dence was produced. In one case an abundance of nitrogen seems to 
prevent the formation of the nodules, in another it seems to encourage 
it, so the presence of potash in large quantity in one case seemed hostile 
and in another favorable to the presence of the nodules. Inoculation 
with soil from a field which had borne soy beans was effective in one 
case and not effective in another. There is much work laid out for the 
station on these topics before any decisive and final verdict can be 
rendered. Cooperative experiments in various parts of the State were 
planned in the spring of 1904, and are in operation at the date of this 
report. 

For several years experiments have been conducted aiming to answer 
live questions regarding the growing of alfalfa. Much is known con- 
cerning this crop but much that is written concerning it in the rural 
press is untrue. So much depends upon the character of the season, 
that it is not alone unsafe but is worse than that, it is false and mis- 
leading to publish results of the work of a single season. The alfalfa 
sown in the spring of 1903 is making a vigorous growth and the first 
crop was harvested June 9, 1904, the alfalfa then knee high and just 
beginning to blossom. Possibly because the season of 1903 was wet the 
alfalfa sown with a nurse crop was the freest from weeds and the most 
vigorous of any, excelling in these respects adjacent plots sown without 
a nurse crop but run over with a mower two or three times during the 
season to prevent weeds going to seed. Parallel trials on farms away 
from the station show that the alfalfa was, to a great extent, killed by 
the coat of ice which covered the ground in the late spring of 1904 and 
were it necessary to render a verdict at the date of this report it would 
have to be that alfalfa was not a safe crop for the farmer in Michigan, 
although in certain protected localities it withstood the asperities of an 
adverse winter. 

The farm department of the station is carrying on at no inconsiderable 
expense work planned by Prof. Crozier and the Directors in 1894, on 
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plots laid out and under-drained by Director Eugene Davenport, now 
of Illinois. This work will furnish nothing for publication until 1905. 
Adjacent plots are treated with different rotations or with different com- 
binations of commercial fertilizers. Plot one, for instance, has borne 
wheat and clover alternately for a long series of years and will continue 
to do so until 1905. The adjacent plot bears the rotation wheat, clover, 
‘potatoes, still another plot a four-year rotation, another has twenty loads 
of barnyard manure to the acre each year, the next an equivalent of this 
manure in commercial fertilizers. In 1905 the whole area will be planted 
to corn, the next year sown to oats, the next to wheat and the next to 
clover to test the final effect of the treatment on the productivity of 
tbe soil. 

Concerning the use of vetches for any purpose upon the Michigan 
farm something ought to be said in regard to the danger of this legume 
becoming a bad weed. This much is true, wherever vetches have been 
sown on the station plots there have appeared occasional plants which 
have presented in due time their beautiful blue flowers and, unless they 
are harvested before the formation of the vetch seed, the latter becomes 
an integral part of the harvest, carrying forward the vetch as a weed 
into the next crop to be grown from the given seed. In wheat it has 
proven on the farm, as it has on the area east of. Howard City, a bad 
und really dangerous weed. The vetch seed is about the same size as a 
kernel of wheat and has about the same specific gravity, rendering it 
quite impossible to either screen out or winnow out the vetch seed from 
the seed wheat. As a result, the station has to be at a considerable 
expense each year in the removal of the growing vetch from the crops. 

Prof. Longyear, the botanist of the station, made a careful botanical 
study of the vetch resulting in the outline of a key, by the use of which 
the farmer, although ignorant of botany, may be able to tell to which 
class a given sample belongs. This is a matter of prime importance, 
because under the name of hairy vetch there are sold by the seedsmen 
a great variety of vetches, some utterly worthless and some very useful. 

The beginning of the selection and breeding of corn for higher content 
of protein was made in the period covered by this report. The introduc- 
tion of varieties from Illinois or further south proved as was to be ex- 
pected, entirely abortive of results. The corn did not mature sufficiently 
to perpetuate itself and where, in one or two cases, it did mature enough 
to form kernels that would germinate the effect of the change of climate 
on per cent of protein was sufficiently great to render the further work 
with the foreign varieties nugatory. Michigan grown seed was selected 
and from the results of the chemical selection those ears containing the 
highest protein in the spring of 1904 were used for seed that spring. By 
combining the physical appearance of the ear, its cylindrical form well 
filled out at butt and tip, with the results of chemical analysis, we hope 
to increase the per cent of protein in the corn without lessening the yield 
per acre. No revolution will be attempted but a gradual evolution of 
better strains of well known varieties. The advice so often given farm- 
ers to change their seed with no definite object in view is entirely wrong. 
The hope of the Michigan farmer in the matter of corn is to evolve better 
strains of existing varieties rather than to introduce a radically superior 
variety from some distant source. 
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In wheat attempts have been made along the same line as in corn to 
improve the crop in gluten content. Prof. Jeffery is selecting the wheat 
for its gluten content, depending to some extent on the color and physi- 
cal appearance of the grain as well as upon its chemical analysis, while 
the farm department of the station is cooperating by selecting heads 
that contain a largé number of kernels produced on straiw of the right 
height, stiffness and vigor. No attempts are made at cross fertilization, 
a process which is not promising. 

There has recently been presented to the station a problem of more 
than usual importance and at the same time one very difficult of solu- 
tion. The cattle on the more sandy areas of the Lower Peninsula seem 
to be afflicted with a disease characterized by loss of appetite, emacia- 
tion and final death apparently from starvation. Last year cattle were 
brought down from West Olive, where the disease prevails, for treat- 
ment at the College. They were given tonics and plenty of succulent 
food. Their recovery was rapid and dated almost from the day of their 
arrival at the College, appetite returned and their gains were almost 
phenomenal. This plan was again adopted in 1904 and several head of 
cattle were again brought to the College. No treatment other than sen- 
sible feeding with succulent food was given but the cattle, when able 
to stand on their feet, have gained in flesh and thrift with every promise 
of permanent recovery. 

Investigations carried forward at the localities where the disease ex- 
ists seem to point to the conclusion that the disease is confined very 
largely, if not entirely, to sandy soils and the symptoms and history 
give rise to the question as to whether there is a specific disease other 
than a chronic irritation of the digestive tract due to imported feed, 
usually confined to very coarse feed without a sufficient supply of pro- 
tein or possibly without a sufficient supply of some of the ash ingre- 
dients needed in the animal anatomy. It is possible that the corn and 
grass grown upon some sections of the State may be deficient in some 
element quite essential to the health of the animal, such for instance 
as protein iron. The chemist of the station is at work upon this phase 
of the problem studying the composition of the water in the soil and of 
the feeding stuffs grown on the farms where the disease prevails, The 
work is taken up in connection with the State Live Stock Sanitary Com- 
mission which has aided in the investigation in every possible way. The 
bacteriologist is investigating the possibility of some organism in the 
blood which may account for the emaciation.. The botanist has gone 
over the ground carefully to find some weed of a poisonous quality to 
which the disease may be attributed. So far his examinations have 
found no possible cause of the disease in the flora of the affected regions. 
The veterinarian has also carried on considerable work studying the life 
history of intestinal parasites of lambs comparing the various methods 
of treatment. 

The bacteriologist has wisely confined his attention to the germs in 
milk, since the bulk of his time has necessarily been devoted either to 
the completion of a building and moving into it or to teaching and 
arranging the various laboratories and rooms for his classes. His work 
in discovering the inter-relation of groups of bacteria apparently opposed 
to each other as to the acidity or alkalinity due to other life therein, 
is especially worthy of note. 
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The chemist has analyzed the breakfast foods and published his re- 
sults in bulletin No. 211, which is calling renewed attention among all 
classes of people to the importance of a wise selection of breakfast foods 
when both economy and health are considered. The station has no 
war against this material nor is its function to insist that the makers 
shall confine the remarks on the outside of the carton to either the 
truth or to the realm of possibility. The digestion work carried on with 
cattle during the past winter to determine the influence of the factor 
of succulence in the digestibility of a ration, awaits reconfirmation be- 
fore publication. The results are interesting and give a value to that 
very element which has not been sufficiently considered. 

The entomologist has devoted his attention very largely to the insects 
affecting tree fruits, resulting in the publication of special bulletin No. 
24. Coming as this bulletin does, at a time when the enemies of our 
orchards seem to be in the ascendency, its appearance is most opportune 
and cannot but result in better methods in handling our orchards. 

Farther comment on the reports of the heads of the several divisions 
hereto annexed is not needed. 

C. D. SMITH, 
Director. 
Agricultural College, Mich. 
June 30, 1904. 


To the President: 


The annual report of the Upper Peninsula Experiment Station for 
the crop season of 1903 is printed elsewhere in this volume and I need 
not here offer you an extended report of the work accomplished at that 
sub-station, farther than to say that the clearing has continued during 
the early months of 1904 and that at the thirtieth of June, 1904, the 
entire space between the house and barn and the railroad is cleared 
and improved, awaiting certain ditches before it will be in the very 
highest state of cultivation. 

I may add by way of comment that the influence of the station upon 
rural life in the Upper Peninsula is becoming more and more marked. 
The press is standing by the work we are doing and the people are re- 
lying upon us for advice as to crops and care of live stock. 

Yours respectfully, 
~ iC. D. SMES 
Director. 
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REPORT OF THE HORTICULTURIST. 


Prof. C. D. Smith, Director: 

Sir—While a large amount of work has been done by the Horticultural 
Department of the Experiment Station at the College, even more atten- 
tion has been paid to work in various parts of the State in cooperation 
with farmers and fruit growers, and at South Haven several new lines 
have been taken up in addition to the work that has been done in pre 
vious years. 

At the College the orchard and garden crops have been cared for 
under the direction of Professor U. P. Hedrick and the note-taking was 
done during the summer and fall by Mr. M. L. Dean, Assistant Horti- 
culturist, up to October 1, when he resigned to take charge of the inter- 
ests of Michigan horticulture at the St. Louis Exposition. 

Many of the apple trees which were planted in the station orchard 
from 1890 to 1895 bore a good crop of fruit last year. Carful notes 
were taken from them and many new varieties were photographed. 
Good results were also obtained from many of the new varieties of 
plums and pears, but owing to the injury from the May frost, compara- 
tively little was secured from the cherries. 

Although the early strawberries were severely injured by the frost 
on the night of April 30, the season was so favorable during the month 
of May, that a very good crop was secured and a large number of the 
kinds which fruited for the first time showed considerable value. In 
fact, so far as new varieties were concerned, it was one of the most 
‘promising collection of strawberries we have ever grown. Descriptions 
of all the new kinds and general notes upon the older varieties of straw- 
berries were published in a bulletin. This also included descriptive notes 
upon new varieties of raspberries and blackberries. Large collections 
of tomatoes and potatoes were also grown and a bulletin giving the 
results was published in May. 

In addition to the variety tests of fruits and vegetables, especial at- 
tention was paid to spraying experiments. Among others was a com- 
parative test of liquid and dust sprays for preventing injury by insects 
and fungi. For this purpose a gasoline spraying outfit was used for 
the liquid applications and a dust sprayer made by the Kansas City 
Dust-Spray Mfg. Co., for applying the dust. The applications were made 
of the usual strength and in a general way the following were the re- 
sults: The liquid applications which consisted of Bordeaux mixture 
and arsenic were applied four times during the season and were far 
more effective against apple scab than the dust application, even though 
a larger number of applications were made. Fairly good results were 
received against insects although less marked than where the liquid 
Sprays were used. This agreed very closely with what was secured at 
South Haven Station in a similar experiment. 

Although the cost of material for a single spraying is less than when 
liquid applications are used, the number of applications having to be 
increased 50 per cent in order to secure satisfactory results even against 
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leaf eating insects, it brings the cost of the dust applications nearly up 
to that of the liquid sprays. In favor of the dust sprays may be urged 
that they require less labor than the liquid applications, are better 
adapted for use upon rough and uneven ground and especially in sec- 
tions where water cannot be readily obtained. They are, however, gener- 
ally quite satisfactory against the canker-worm, codling moth and other 
leaf-eating insects, and the machinery in use today will make it possible 
to rely upon dust sprays against the potato beetle. While less effectual 
than liquid sprays against fungous diseases in the experiments made 
up to the present time, it is possible that improvements in the formulas 
or in the methods of compounding them, may increase their value against 
the parasitic fungi. 

During the year a considerable number of experiments were taken 
up in the vicinity of South Haven and Benton Harbor in cooperation 
with numerous fruit growers. The more important were concerned with 
the testing of various mixtures for the destruction of the San José scale. 
Up to the present time the most effectual preparation has been the sul- 
phur, lime and salt, prepared after the California formula. During the 
last year it has been used by hundreds of fruit growers and where prop- - 
erly prepared and thoroughly applied, it has not only served to des- 
troy the scale and other insects but it has proved very effectual against 
apple-scab, leaf-curl and other fungous diseases. In many instances 
trees that had through neglect become coated with rough bark and 
lichens were after spraying with the sulphur, lime and salt mixture left 
with a clean, healthy bark. A large number of fruit growers who were 
obliged to spray their trees for the destruction of the scale, were so well 
pleased with the results that they almost considered it .a blessing that 
their trees had become infested. 

The great drawback to the use of the California wash is that it re- 
quires boiling for an hour or more and when one is not equipped with 
the necessary apparatus it is a tedious job, especially if a large quan- 
tity is required. However, by the use of a steam boiler or a stock feed- 
cooker the work is greatly simplified and an outfit of this kind will 
always be found desirable if a considerable number of trees are to be 
sprayed. During the year, various methods of preparing this mixture 
without actually cooking it have been recommended and it was thought | 
advisable to test them in order that their merits might be ascertained 
and in case any of them proved effectual, it was hoped that the saving 
of labor that would result might be of value to the hundreds of persons 
in Michigan who have a few infested trees. One of the methods tested 
made use of the heat produced by the slaking of the lime for boiling the 
mixture. Another introduced caustic soda without any attention to boil- 
ing. Another remedy which has been highly recommended by a lead- 
ing agricultural paper, is a solution of caustic soda and, although little 
was expected from it, it was thoroughly tested upon several orchards. 
While it is not possible to give definite results, the indications at this 
time are that none of the preparations are as effectual as the thoroughly 
cooked sulphur, lime and salt, and that the benefits derived from the 
caustic soda solution are the least marked of all. The San José scale 
multiplies so rapidly that even though only a few per cent of the insects 
survive the treatment, the number upon a tree after one brood has de- 
veloped may be greater than before the trees were sprayed, while after 
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two or three broods have developed, the incrustation may be many times 
thicker than in the beginning. It will, therefore, be seen that only the 
most effectual remedies should be used and a little extra care in pre 
paring and applying them will be well repaid. 

Observation during the past year in many parts of the State indicates 
that very few appreciate the importance of thoroughness in spraying. 
In many cases the mixture was applied with a brush to the trunk and 
larger branches, and the remaining portions of the trees were left un- 
treated. This was generally in the villages and cities where the owners 
of the trees did not possess a spray pump. A large number of fruit 
growers, whose premises were visited, evidently thought they were very 
thorough in the work, but it was not uncommon to find an occasional 
tree that had been missed and in a large number of instances the trees 
were sprayed from one side only. Under these circumstances, it is not 
strange that occasional failures were reported. 

Among the other experiments that are being carried on in a coopera- 
tive manner are several upon lines relating to the pruning of the trees, 
the thinning of the fruit, the use of various fruit packages, as well as 
experiments in cultivation and the use of various fertilizers and cover- 
crops. 

In the vicinity of Douglas, Allegan county, an experiment was under- 
taken last July in co-operation with the Division of Vegetable Pathology 
of the U. S. Department of Agriculture, and with my own work as 
State inspector of nurseries and orchards, to test the effect of prompt 
eradication in restricting the disease known as “little-peach.” During 
the past ten years, this disease has destroyed thousands of trees within 
five miles of Douglas and its ravages are rapidly extending. Professor 
M. B. Waite, a special agent of the department, has devoted several 
weeks each summer for a number of years in studying the disease but, 
as yet, has arrived at no conclusion regarding its nature, except that it 
appears to be highly contagious and fatal to all trees attacked by it. 
The disease appears to have no choice of soil, variety, or in the nature 
of the surroundings, and it develops in a tree so gradually that for 
some weeks its presence would only be detected by an expert. As pre- 
vious experiments in spraying and the use of fertilizers have given no 
results, it was thought advisable to make a thorough test of promptly 
removing infected trees, upon the spread of the disease. A section con- 
taining some seven square miles, just south of the village of Douglas, 
which is somewhat detached from other peach orchards, was examined 
three times during July, August and September, 1903, and all trees 
found infected with this disease were marked, and the owners were 
ordered to remove and destroy them. This could be done under the 
orchard inspection law as Mr. Horace G. Welch, who had the matter 
in charge, under my direction, is a deputy inspector of nurseries and 
orchards. Although thousands of infected trees had previously been 
removed by the owners, some 3,000 were found to be infected and their 
removal was ordered. In nearly every case, the owners were convinced of 
the dangerous nature of the disease and were only too glad to cooperate 
by promptly removing all of the trees whose destruction was ordered. 
It is proposed to continue this experiment this year and again in 1905 
and it is hoped that at the end of the third year, it will be possible to 
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reach some conclusion regarding the effect of eradicating all trees found 
to be infected. 

During the year, Mr. T. A. Farrand has continued in charge of the 
South Haven Sub-station, and has attended to his duties in a thoroughly 
satisfactory manner. In addition to supervising the work and prepar- 
ing his report, he devoted several weeks to nursery and orchard inspec- 
tion and made numerous visits to the premises of fruit growers, in the 
vicinity of South Haven, who desired to consult him regarding the attack 
of troublesome insects or diseases or the care required by their orchards, 
He has also given considerable time to attending farmers’ institutes and 
meetings of horticultural societies. As all persons interested in fruit 
growing are welcome at the station, a large number of visitors call there 
each year and the attention required by them takes no small amount of 
time during the summer months. 

Respectfully submitted, 
Lea. DARL 
; Horticulturist. 
Agricultural College, Mich. 
June 30, 1904. 


~ REPORT OF CONSULTING VETERINARIAN,. 


Director C. D. Smith: 

As Consulting Veterinarian for the experiment station I have the 
honor of presenting the following report: 

As in former years much of my work in this connection has been the 
answering of letters with reference to diseases of live stock. During 
the past year the questions asked have not pertained to any particular 
disease, but rather to a large number of the non-contagious disorders. 
Few questions have been received with regard to the contagious dis- 
eases. The contagious swine disorders have probably caused the great- 
est losses during the past year. 

The “Grand Traverse” or “Lake Shore” disease has caused quite ex- 
tensive losses in certain sections. While the disease has been studied 
during the year nothing definite has as yet been determined as to its 
cause or causes, or as to its successful treatment except the moving of 
the diseased animals to a locality where the disease does not occur, in 
which case they recover with little or no treatmnet except good care and 
feed. Experiments are in progress for determining the value of certain 
drugs as curative agents when used in the infected districts, but we 
cannot as yet say as to the ultimate result of the experiments. We hope 
to continue the study the coming year in connection with others, and if 
possible find a prevention or cure for the disease. 

Respectfully submitted, 
GEO. A. WATERMAN, 
Consulting Veterinarian. 
Agricultural College, Mich. 
June 28, 1904. 
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REPORT OF THE CHEMIST. 


Prof. C. D. Smith: 

Dear Sir—lI beg leave to submit the following brief outline of the work 
of the Division of Chemistry for the year just past: 

There is probably no branch of science that requires greater expendi- 
ture of energy to accomplish results than does chemistry. Indeed it is 
often the case that what requires a whole year’s time in laborious and 
painstaking analytical work can be recorded in a few short paragraphs 
and tables. Yet it is only in this manner that reliable results can be 
obtained. No problems in chemistry are solved by the pen but all are 
reached solely through the medium of hard, steady, analytical work. 

As noted in a previous report the outward signs of the work of this 
division are revealed in the two bulletins issued but that which appears 
in the few pages of these bulletins is little indication, to the popular 
mind, of the vast amount of analytical work required to establish the 
results obtained. The bulletin on Breakfast Foods is a step somewhat 
beyond the work done by the station in former years and there is 
abundant need for information along this line. 

The fertilizer control work placed under the supervision of this 
division, is steadily increasing and demanding each year more and more 
time. The requirements of the work are likewise increasing and it has 
been our policy to make this work as thorough and of as great benefit 
to the agricultural interests of the State as is possible. I refer you to 
the Secretary’s financial statement as to the income on account of this 
work. 

A year ago an experiment in animal nutrition was planned and it has 
now been carried through two winters. The results will be given some 
time during the present summer or early fall. Little is definitely known 
concerning the processes in animal nutrition, and it is an exceedingly 
difficult line to study. It has been our hope and purpose to continue 
the study of these problems, as we have opportunity, as a contribution 
to greater knowledge concerning them. Several experiments in soils . 
are now being pursued which bear considerably on problems in plant 
and animal nutrition and it is hoped that some light may be turned 
on these subjects. 

A great deal of work comes to us from other departments—work in 
sugar beet culture, fertilizer experiments, plant breeding, etc., which 
means to us nothing but routine analytical work and which does not 
appear largely to the credit of this division. At the same time these ex- 
periments, as cited above, could not be carried to a successful conclusion 
without the cooperation of this division. It is in this manner that the 
division of chemistry is related to the other divisions of the experiment 
station. 

The experiment station has repeatedly urged the necessity of a state 
control of the commercial feeding stuffs in a manner analogous to the 
fertilizer control work. We attended a meeting at the Round-up In- 
stitute and gave a short address on commercial feeding stuffs. At the 
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conclusion of the session resolutions were passed both by the State 
Dairymen’s Association and the Farmers’ Institute, calling on the Leg- 
islature to enact a law regulating the sale of these feeds. It is hoped 
that such a law will be enacted by the coming Legislature. 

At the death of Dr. R. C. Kedzie, the meteorological records which 
had been kept by him privately for over forty years, were gathered 
together and this division has assumed the responsibility for their care. 
A great deal of work is required in this matter and some expense is 
involved, yet it is our purpose to maintain these records until the board 
makes some permanent provision for them. It has seemed to the writer 
that in view of the fact that our record here is the oldest in Michigan 
by a number of years, and so far as he is aware, is the oldest in the 
Northwest, it would be not injudicious to request the United States 
government to provide a separate building and maintain a government 
observer to keep the records and to report weather indications from this 
point. 

During the past winter, at the request of the Dean of the Short 
Courses, we conducted a six weeks’ course in the elements of agri- 
cultural chemistry and a six weeks’ course in the elementary principles 
of animal nutrition for the students in live stock and general farming. 
These courses were highly successful and it is believed were appreciated 
by the student. 

In November, 1903, the Board authorized us to attend the meeting 
of the Association of the Official Agricultural Chemists at Washington, 
D.C. It will be remembered that this station has always been active in 
the cooperative work of this association and it is our desire to continue 
this policy. These meetings are solely for the purpose of widening 
the scope and views of the various station chemists and for unifying 
the various methods of analysis. So much of the chemist’s work is 
official] in character that this association has become one of the most 
practical, scientific associations existing. 

The work of this division became so great that early last fall we were 
authorized to employ an assistant. Miss Dorethea Moxness, a recent 
graduate of a technical school in Norway, was procured and she has 
demonstrated unusual ability in the work she has undertaken. It is 
with exceeding pleasure that I thus mention her capabilities and express 
my appreciation of her able and hearty cooperation in the chemical work 
of this division. 

Very respectfully submitted, 
FLOYD W. ROBISON, 
Chemist. 
Agricultural College, Mich. 
June 30, 1904. 
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REPORT OF DEPARTMENT OF BACTERIOLOGY AND HYGIENE. 


Agricultural College, Mich., July 1, 1904. 
Director C. D. Smith, M. A. C.: 

Dear Sir—In making our report for the year ending June 30th, I de- 
sire to state that work has been much retarded during the year because 
of the time given to installation in our new building. Time and energy 
have been required to adjust ourselves and to arrange satisfactorily for 
both research and class work. 

Again, Mr. Barlow, who had been with us for one year and had be- 
conie very efficient in soil and plant studies, was called to take a more 
responsible position elsewhere. By his departure, research in soil and 
plant bacteriology has been brought to a standstill, consequently, the 
experimental work which was in progress at the time of his leaving, has 
yielded no results sufficiently matured to be given to the public. Mr. 
Barlow showed a peculiar knowledge of the field in which he was ex- 
perimenting, and we anticipated excellent results from him. We trust, 
however, that what he has not given to us, he will be able to furnish to 
the institution in which he now labors. 

Mr. W. R. Wright, who has taken Mr. Barlow’s position, has given 
his entire attention to dairy bacteriological studies, and has assisted 
me in many of the experiments. Mr. Wright, in connection with my- 
self, will soon be able to issue a bulletin, setting forth some results 
obtained from the study of the germs of milk fermentation and the use 
of starters in controiling them. He also is interested in another bul- 
letin, being associated with Mr. Michels and myself, in which are dis- 
cussed the methods of handling and caring for milk. In this connection, 
I wish also to refer to the fact that Mr. Howard, who is at present a 
student in the College, has done some excellent work in dairy bacteri- 
ology, and this work will soon be in bulletin form. 

I regret very much to inform you that Mr. S. F. Edwards, who has 
been with us for the past four years, is about to leave for the purpose of 
taking up advanced studies in bacteriology. Although Mr. Edwards 
has been largely connected with the class work of this department, he 
nevertheless has done very commendable research work in soil bac- 
teriology, so far as time permitted him, and has also assisted in carrying 
out much of the routine work of the laboratory. By this, I mean that 
many specimens which have been sent here have been taken care of 
through his instrumentality. Such work is by no means light, and Mr. 
Edwards has shown a willingness and a dexterity in executing this 
work that deserves mention. 

I have also to inform you that Mr. Edwards has ready a bulletin which 
has been written for the purpose of setting forth some of the problems 
involved in soil bacteriology. It is purely a popular bulletin, and Mr, 
Edwards has written it in a very happy manner. While I think that 
the Experiment Station is under deep obligation to Mr. Edwards, this 
department, moreover, feels a greater and deeper obligation for his as- 
sistance in the past in conducting its affairs, and in aiding in its progress. 
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So far as my own work for the past year is concerned, may I be 
permitted to say that it has been confined almost exclusively to the 
study of the associative action of bacteria in the souring of milk; in 
other words, what influence some saprophytic germs have upon the 
growth and development of lactic acid bacteria. I have issued two bul- 
letins upon my work thus far, and the work, practically completed, and 
done in association with Mr. Wright and Mr. Howard, will present 
further results along this same line. We feel that this field is only 
fairly opened, and hope that the future will reveal much more than we 
have already accomplished. 

Besides the above work, we have been called upon to do some testing 
and experimenting in connection with hog cholera—like epidemics and 
the Grand Traverse cattle disease. Other work is in progress, but it is 
only in an incipient stage, consequently, it is not worthy of mention. 

I wish to acknowledge personally my indebtedness to those who have 
assisted in the work of the department in one way or another, and 
especially, to the efficient services of Messrs. Edwards, Wright, Howard 
and Parker. 

Very respectfully submitted, 
CHARLES E. MARSHALL. 
Agricultural College, Mich. 
June 30, 1904. 


REPORT OF THE DEPARTMENT OF AGRICULTURE. 


Director C. D. Smith: 
The following is a brief report of the work done in live stock experi- 
mentation during the year ending June 30, 1904: | 


BREF CATTLE. 


During this year the fourth of a series of experiments in beef cattle 
feeding was completed. The primary object of these experiments has 
been to determine the relative amounts of beef which could be produced 
from the product of equal areas of corn fed in three different forms, 
viz.: as silage, shock corn, and corn and cob meal and stover. For the 
purpose of this experiment twenty-four Shorthorn grade steers were 
purchased in Chicago on October 14, 1903. Three lots of six each were 
fed on the corn products, the fourth lot was fed raw beet pulp during the 
first feeding period and dried beet pulp during the second. This experi- 
ment was completed on March 9, 1904, after a twelve-weeks’ test. Records 
have been kept not only of the performance of the various lots, but also of 
each individual as well, so that the record of each can be traced through- 
out every period from start to finish. In part this work duplicated that 
of the previous year. 

The following rations were used: 

(1) Corn, 4 pounds; bran, 2 pounds; linseed meal, 1 pound. 

(2) Corn, 4 pounds; bran, 2 pounds; linseed meal, 1 pound; dried beet 
pulp, 7 pounds. 
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(3) Dried beet pulp, 4 pounds; bran, 2 pounds; linseed meal, 1 pound. 

(4) Dried molasses-beet-pulp, 3 pounds; linseed meal, 1 pound. 

(5) Dried beet pulp, 3 pounds; linseed meal, 1 pound. 

So far as we could determine absolutely no undesirable conditions 
arose during this feeding trial to in any way interfere with the accuracy 
of the results. Further work along these lines would seem to be justi- 
fiable. 

On June 1, 1904, eighteen yearling high-grade wethers were purchased 
for feeding purposes. These consist of six coarse wools (Lincolns), six 
medium wools (Shropshires), and six fine wools (Rambouillets). Each 
division of six has been divided into two lots of three each, one receiving 
a ration with a narrow nutritive ratio, the other being wide. The plan 
is to compare the various types as regards economical mutton produc- 
tion and also to study the effect of wide vs. narrow rations on economical 
production and quality of meat. 


DAIRY CATTLE, 


The lines of work mentioned in a previous report were continued dur- 
ing the year but results will‘not be available until the end of the present 
period of lactation. The first of a series of tests to determine the rela- 
tive feeding values of dried beet pulp and dried molasses-beet-pulp for 
the dairy cow has been completed. This test should be repeated a num- 
ber of times before accurate conclusions can be drawn. 


SHEEP. 


During the preceding year two lots of wethers and two lots of lambs 
were used in feeding tests to determine the value of dried beet pulp 
when added to a grain ration for the fattening wether and lamb. Since 
that time dried molasses-beet-pulp has been put on the market in large 
quantities. As a result five lots of lambs of eighteen each were fed 
during the year to determine: (1) The relative feeding values of dried 
beet pulp and corn; (2) the feeding value of dried beet pulp used in con- 
junction with grain rations and (3) the relative feeding values of dried 
beet pulp and dried molasses-beet-pulp. 


SWINE. 


Last vear it was not possible to accomplish much in experimental 
work with swine owing to the fact that the equipment, both building 
and fencing, was incomplete. A series of investigations are now in 
progress with forage crops duplicating those which were grown and used 
last year. 


ANGORA GOATS. 


The purchase of Angora goats for feeding purposes was mentioned in 
our last report. The proposed feeding trials were interrupted by an out- 
break of disease soon after the goats arrived from the west. The disease 
did not yield to treatment and has been identified as Lakosis a goat dis- 
ease which has caused large losses in the west. During the past season 
the survivors were placed on cut-over timber land east of the College 
farm, where the second growth was very thick and several feet high. 
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The goats succeeded in clearing a portion of this land perfectly and 
thrived well on the rations thereby provided. The remaining goats are 
now being used by Mr. S. M. McKee of Portland, Mich., in a cooperative 
experiment to determine their ability to destroy thistles and weeds. 
Yours respectfully, 

R. S. SHAW. 

Agricultural College, Mich. 
June 30, 1904, 


REPORT OF THE BOTANIST. 


To the Director of the Agricultural College Experiment Station: 

I herewith submit a brief outline of the work done by the Botanist of 
the Station during the year ending June 30, 1904: 

During August, 1903, nearly one week Was spent in the vicinity of 
West Olive in Ottawa county, investigating the flora of that region with 
reference to some possible connection between the plants growing there 
and the prevalence of the so-called “Lake Shore Cattle Disease.” My 
report, which has already been handed you, shows that in all probability 
this peculiar ailment is in no way due to the eating of poisonous plants 
by the cattle affected; also that the trouble is confined to the water- 
washed sands adjoining the shore of the lake. 

During the summer and autumn of last year comparative studies were 
made of twenty-three species of vetches which were growing on the 
experimental plots. Detailed descriptions were made of each so-called 
species and an analytical key was constructed to aid in their classifica- 
tion. Photographs were also made to illustrate the typical forms and 
the characters used in constructing the key. A number of the species 
were found to be practically synonymous judging from the material at 
hand; but as there is some possibility that the seed from which the 
plants were grown was not true to name, it seems hardly advisable to 
publish the descriptions and key without first proving the authenticity 
of the specimens. 

A number of photographs of edible and poisonous fleshy fungi were 
taken during the past season with the intention of using them for illus- 
trating another bulletin on Michigan mushrooms. A large number of 
fleshy fungi have been identified by the botanist for correspondents in ° 
various parts of the State; in fact this subject is steadily gaining inter- 
est on the part of many persons. 

Those fungi which are the cause of specific diseases of plants have 
occupied much of the botanist’s time and attention. In this connection 
Special Bulletin No. 25 “Fungous Diseases of Fruit’ has required much 
labor in preparation. The cuts, forty-two in number, are with two ex- 
ceptions, original and show the most recent knowledge of our structure 
of the disease organisms described. It is proposed to continue this 
work during the coming season, the diseases of vegetable and garden 
crops being next in order. 


Siang 
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During the winter and spring terms classes of special students were 
instructed by lectures and experiments in elementary botany, seed test- 
ing and in the study of the fungous diseases of plants. The difficulties 
involved in trying to pack a four years’ course of a scientific character 
into six weeks and working with overflowing classes of untrained stu- 
dents can hardly be properly appreciated by the person who has not 
tried it. Nevertheless, there is no doubt some compensating good which 
the student derives even under such adverse circumstances and which 
he may carry away in the form of a greater interest and enthusiasm 
in his work of tending and rearing plants. 

The usual work of identifying weeds and weed seeds and the testing 
of farm seed for inpurities and vitality has been furnished by farmers 
and others. In this connection a brief bulletin has been written and 
illustrated by the botanist on the subject of seed testing for farmers. 
This is a subject about which every planter of farm seeds should know 
something and it is gratifying to be able to aid in any way the dissemina- 
tion of such information. 

Two trips were made recently to investigate diseased conditions in 
plants. The first was to determine the cause of death of young apple 
trees in the orchard of B. F. Hall at Belding. Out of a block of about 
2,400 Baldwin trees, set two years ago, nearly one-third were found 
to be dead or in a dying condition. The trouble was determined as due 
to the severe winter which killed the roots of the trees, especially on the 
higher ground, where the snow blew off. Reports of a similar trouble, 
especially in the case of the Baldwin apple, have not been uncommon, 
this spring and point to the common observation among horticulturists 
of the tenderness of this variety. 

At Grand Rapids the hot house grown cucumbers of F. M. Strong 
were recently found to be affected somewhat by a leaf spot disease 
due to the Anthracnose of Cucurbits. A wilting of some of the plants 
in the same house and due to physiological causes was also found. This 
wilting occurs in the case of plants which have been started early and 
forced rapidly with improper light and ventilation, thus causing a tender 
growth of foliage incapable of resisting the hot sun later in the spring. 
A similar condition was found in the houses of Mr. John Nellist in the 
same city. 

Respectfully submitted, 
B. O. LONGYEAR, 
Botanist. 
Agricultural College, Mich. 
June 30, 1904. 
17 
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REPORT OF THE ENTOMOLOGIST. 


Annual report of the Department of Entomology of the Experiment 
Station for the year ending June 30, 1904. 
Prof. C. D. Smith, Director: 

Following is a brief report of the work done by the Department of 
Entomology for the year ending June 30, 1904. 

One bulletin has been issued during the year by this office, Special 
Bulletin No. 24, dealing with insects affecting fruits in Michigan. 

‘The experiment bearing on the control of mosquitoes commenced in 
1902-3, has been continued this spring, thus far with very gratifying 
results-in spite of the extremely wet weather during the early breeding 
season. 

Work with the codling moth instituted last year is being continued 
in order that spraying tests may be made before publishing results 
obtained during the first year’s work, and in order also to check up the 
dates obtained at that time. The work on fumigation of green houses and 
forcing houses for insect pests is being systematically carried forward, 
as occasion permits, with very good results, notably those obtained from 
the vaporization of tobacco extracts. A small experimental garden is 
now available for testing remedies against garden insects. 

Several new pests have appeared during the season, a bill bug working 
in corn, a borer in potato stalks, a new enemy of tomatoes, and a new 
pest working in sinall peach stocks. 

An experiment in cooperation with the farm department, to test the 
various methods of curing mange in hogs, has been started, about 
twenty hogs being under treatment at present. Studies in scale insects 
are being made a little at a time as opportunity offers. This work has 
to be done from time to time, when other work does not claim too much 
attention. 

The equipment of the department is constantly being added to. Books 
and apparatus are added as need occurs and funds allow. The bibli- 
ography of writings on Michigan insects is being compiled on cards. 
This should be of great service when brought up to date. The writer 
wishes to acknowledge the careful and painstaking assistance rendered 
by Mr. H. F. Tuttle, Charles H. Mosier and V. R. Gardner, who have 
dope much to make the department efficient. 

Respectfully submitted, 
R. By PETITE, 
Entomologist. 
Agricultural College, Mich. 
June 30, 1904. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity Register- 

Thermometer, or per cent Barometer reduced to ing ther- 

in open air. of saturation. freezing point. mometer. 

Day 
of & 
month. 

dg | g 

é . ; 3 5 

2 = bt a a = =) Ss a is g 

< A e < A py < a, ew a ‘4 

t nN a Kk a for] bb a ro-) = = 
NY ateiscere 36 39 35 100 100 100 28.738 28.732 28.720 39 33 
Qi cies 3 36 38 38 100 100 100 28.702 28.787 28.962 38 24 
SsAcyocibig 30 38 30 100 100 100 29.043 28.887 28.770 41 23 
BE ieee 29 31 19 100 100 100 28.207 PASS THULE 28.795 34 9 
aS oaoe 11 30 18 100 100 100 29.018 29.065 29.203 30 12 
Gieacrelan 14 30 14 100 100 100 29.242 29.243 29.250 31 11 
Thao CIEteee 12 30 26 100 100 100 29.263 29.092 28.557 30 11 
Skis er 18 28 18 100 100 100 28.604 28.725 28.872 29 9 
Qe akeca 22 34 21 100 100 100 29.103 29.138 29.040 34 20 
VO jsvers aces 30 36 23 100 100 100 29.308 29.551 29.180 38 22 
Wiles aor 33 36 29 100 100 100 28.542 28.434 28.562 36 27 
Melee cat's 30 38 26 100 100 100 28.808 28.855 29.067 39 22 
MSR earerets 25 37 18 100 100 100 29.141 29.245 29.263 39 < 110 
A Fates are 21 30 20 100 100 100 29.298 29.303 29.265 31 19 
Ts) eS rere 21 26 17 100 100 100 29.122 29.075 28.992 26 —2 
UG Secrets cons = 10 | —7 100 100 100 28.948 28.855 28.778 10 —17 
Mage tension ss¢ —15 ial 1 100 100 100 28.801 28.798 28.800 11 —15 
MU Siovetste las 0 4 |—11 100 100 100 28.808 29.005 29.227 4 —l1 
MOMS, Sener 1 16 10 100 100 100 29.430 29.369 29.371 16 10 
BO restores 8 25 10 100 100 100 29.336 29.296 29.206 25 20 
Dera terens 20 20 14 100 100 100 29.008 29.158 29.269 26 11 
DO Meester ee 18 26 25 100 100 100 29.395 29.381 29.371 28 2 
ah veeversts 30 34 12 100 100 100 29.133 29.248 29.306 36 8 
Dy: a are 8 33 20 100 100 100 29.374 29.351 29.387 34 4 
DD afevelars)'s 10 36 21 100 100 100 29.428 29.368 29.366 37 6 
Bie cpeveuse 17 41 32 100 100 100 29.319 29.296 29 .282 47 8 
ON RTE 37 45 41 100 100 100 28.912 28.855 28.520 46 25 
DS yricisic 37 38 20 100 100 100 28.333 28.406 28.915 38 20 


ef of of ff | | eee | eee 


PARVCTAUETE's||levierek chen) hevevetior sill inverts tes . TT OOP AF ek aelltehens retenchometen Wete oyacnetetcvcdl| tepeietinteteketets 30.89 10.67 


FEBRUARY, 1903, AT AGRICULTURAL COLLEGE, 


Clouds. 
7A. M. 2P.M 
airs us} 
ae ae 
gu = So us| 
53 & 5S a 
py we] aw Ne 
LOO) orere ces LOO Hire ascliciers 
POON eccecce LOG) sive ere 
MOO | iekctere, oes TOO| cas ot = 
HOO Rete TOO erecctava es 
Ze vcveveeale e  Olistcbele ore ic 
Ole Xena Joe Ole tens 
OW oe ee BONE revarsce 
TOO occas SO |e teus sien 
UU eS eee NOOR Sa, e sn 
HE ae ea 3.0 | encore 
HOOT cy stac SOs ee ere 
OO eres SO Sree hs 
MOO vals eee SO ip aatereers 
GOlorss.cicre WO toy caace orcs 
MOO ets trate LOO peer oa 
Olio cas Oa sre 
Olea ac +170) PS ee 
SOPem oe Cy) es een 
BO lic cence: BO lee stayeontve 
Oley GOlz coe 
WOU Ano delete TOO ate. ars 
SOM me oe Ojrsgexct saeze 
NOG eran ots Olina tele's 
Oe tao: 3 Olea ree 
OlE aaa Olen et 
Ole Saintes Oeaes 
LOO) ss cete TOO eee sicse 
VOOR ie 2 sie BOON se, tore 
HGGO Ie are sieves L480) cieceitacve 
BOW rave. 2 sie Oularaiel knees 


METEOROLOGICAL OBSERVATIONS. 135 
LANSING, MICH. 
Winds. Rain and snow. 
| | r= 
9P. M. 7 A.M.|/2 P. M.|9 P. M. 3 5 = > 
s & 

& Bes 5 
aS | fea) lees =O ao. SON o aj 
Ss | 3 13/8] 8/18/8/8| 82 | SE | SRE | Be 
ss] & |S(5/2/5/2(5| Bs | Be | Ssa | BE 
Pais 4M |Ale|Als/Als| wm? m7 BAS ee 
VOOM. icteves s s Be Chie ol) S auc o ate. ccel|feverere. suerete licwatede uate renee 

BU lve croton se s BIW || is) alle Pe. cs: ay. eusenas [bss ahs agsuevece |toleepenel at ret | eee eee 
LOO. acme SW s se DD BTV ),s s-Syeuecerahlbercieie reve ner (oon eione 
LOO Racecar s n SOW lisrsilhavemeis, shacats MISH G el ae ees 2.0 
Ole cetoe s |../S Ww SWI) tl Sie crevasse [ksvale-c tas cbsll Pocoene taco: etaeereianes 
ON = ctadeleraxs Ss EE foe LOWY | 25: lh sive te olieire sate: |\alece odsvel eral ateageneeLerel | ene petemate 
GO jee ne 1 ieee FTA dy be LC ep eS Mil Ge ores alle ys oe 
SOlA anaes n/..| w jS Wills #ll cocecstats oie OAS Wale Sane 6.0 
BO Me Siortayes « Ea elt Se MV Nowa SSE Nios =| cole career oxel lay ete hevebeltell taken sty ee amete lene rane » 
OO retaerercte Sw]..|S W|..|/n Ww. ET | °'|) oO a'e,.610'10/| fotonecen vet hal ahem 
LOO? a antec TA Shey a | ae cecil WN | soll Vda say a oe aye noon SS ies 
GOW «see wi|..| W BW | eyoil svacasce ibsfarsayrai)| ay ote coiseretro sel lo) Syeeat cnahe sett eee 
TOO. ce cre evs TM pe TMT cain Vide ttcnpaner cc ail he wok sak uchenNla eiieee een eel Penta ea ae 
DOs << crete, Wi |e ciELWWil\:> ett a NLS AA lke c's bat eke Rorente | Coeeeeeti 
LOG |ts re ceistene n n BD hess lbenes ote ay oe TUS Helse a etter 3 
UO Wereporecerrers n AUGW iH) ainsi WW | Cyisithouaresshegocctestys) tel cmmseins,:al loam eave tmaret| Token aaa 
GO eee. s Sw|..|S WwW) SHOW = ilPshckancale semen z 
DRye serenols Ww TU Wificecthy ALY [her caf sew 1 Na: ca,cey'e mkapevedhope wens’ crebell etey aieieete 
20 |e se crsrey TU, Wa = a EY Oa Pet os meer acante neasil's cer cic asenenall toy ode ane evel | Conemeemrnee 
IYO) ie ieee S wi. s Ww Me raid.avene o. ollvottal «chiar oserel| ners 
SO |e ois)orereve Ww w IW icesteier s-steusr ets De, TF NE Ayers ters 1 
Olaiee dee Wises Be ho eo. aie Pato e otaty a Silage te cael nee 
OVA ae scent Swi|..| W 
Ony eee Inw|..| w 
TO) SS Syesatevs Sal aS Willa cia Willers crane «, 2 6 Sxeillenont, o: siteks, «(|e opale ct eT anemone 
(0) | eae S Wiles Ss G ih neal Wee rede 8 Pr tTACEs Gl ees 
MOO se ctacsens a 8 ot 2S) | Bicllbsteil penta beset bho 0s|| sheer acter el] Pan eueseiee vemarteh opener 
100)2 Soe. s |..iSw TW otloraeciee ce night trace Pesos. 
DSO eieteet teuecal lieve eifiece lieve wisiliarel (a ekeotauereyevaillesensbsnersi ots 0.3) 12.75 
MIG la carerane lie fol'al] ietelliasneille, BilvePane | pl dllerei tra Sie) avelldiote suetrars pine AR eerie < 


* Snow in night. + Rain in night. 
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STATE BOARD OF AGRICULTURE. 


Thermometer, 
in open air. 


1031} 1352] 1071 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity 
or per cent 
of saturation. 


2 FA 
< py 
~ a 
100 100 
100 100 
100 100 
WU) Wo eae 
NUON hs 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
88 100 
nolo Bes, 91 
83 79 
100 100 
oe) We haat 
100 100 
100 100 
100 100 
100 100 
100 100 
100 90 
71 67 
2931 | 2727 
98 97 
98 


2994 
100 


Barometer reduced to 
freezing point. 


902.987 


see ee ee 


902.271 


0)°6 10) a6 *8\'0: 16 \e 


902.680 


Register- 
ing ther- 
mometer. 
5 g 
= S| 
BS EI 
8 & 
= = 
26 16 
39 18 
41 24 
La te 24 
ah ne 32 
38 36 
51 40 
46 25 
50 35 
49 36 
48 38 
50 36 
53 37 
48 34 
50 30 
52 38 
56 40 
65 42 
75 54 
74 48 
50 30 
50 35 
49 35 
40 28 
48 29 
50 25 
48 28 
41 20 
43 29 
55 21 
62 28 
1447 991 
31.9 49.9 


METEOROLOGICAL OBSERVATIONS. 137 
MARCH, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
Clouds. Winds. Rain and snow. 
7 A.M. 2P.M 9P.M 7A.M.|2 P.M.|9 P.M. c ba a 5 
‘3 3 3 3 
a ga Fy a 
3 ~_ ; 3] : ra S oO ss CES al 
24 ai Bees 23 §] |2| |2 ae. | mt Wen oie) beens 
esi eB |Po| g | 83] a | eis Bis/ eis} S82 | Se | BRE | ee 
Se iG th oat tA GS lai ONSET oO OnE 
es; 4 |e) @ |8?| 8 jallaleja) 8 | &% | e542 | 88 
MOGI have, overs LUE ee Ol Sieerciae Ww Sw Ss Pe ee et ocala eed el 
Olathe .2 ON ere yet Fatt Offa eraeet= 8 aaa Bb abe Hpau die "s cohesive |lahohatat auteqavel lhe fore aust amet tl at ramemalt 
(0 |e esses OO) ee ee. LOOWS- 44. s SUS s B34: ile: i 00 | ee emeN I Sets Ae icy caee ce 
MOO eeeteccss HOG secs MOO |= sicys, ob te s aie (N\A Pei rT gk night {BOW REC 
TOO on oa: gC 0 0) Mee SOI Cte ete) By ata ee eal remit) Sey DC onilocde +c 
DOS fence are NGO tee 5 Brae BOl Nes. Sauerxe Ss e}..18) e@ e Rain ae eS OU ear. 
NOOMP cto, o> 22 MOOV Elverta DOla terenete el eas SEHR ile cbs des CN ov ead htc ho Tee een | ae 
TOO) sce se Olratse sols ONS sce ae Tae | af ueat CIV Tes abelian & orazerst (eigen) ecieic 
MOB ere wr pencse OR aeons DO er aetaxs ere e |}. Es ie e PALS | ee eae Obs 2 eee 
NUD BS oet ac LOO |e ae ND cones NCAP eal OU ab io oN Ved a ed I Me PS CALC See vs 
UCT ees ae LOO) eer -t-tee TOO ees n | 10 |e ee LR [toe eae ee Lad var Shay axai]s optattan sheet etree 
LOOlz ween Ss Ol eicctas ZO | aay Speen fa SEW ASW (Sia eilihencee oo. hee he SOO Ee Bae |e eee 
90|fee a: Fs (lie ae GO|Feeeee a Saad re eae Pe ciel i ea Gael ame EASELS UL Soe 
HO a siete TOO ERS 5 HOO Vea: n n B= Te A elle or 2 a eee 
WOO WE ease as NOU aca a TOO Ss .s2eee n ne Ty fen ei fiva ores Stel ket dese opens Rebe koe eeeret erties 
| 
TOO|9 cies... | eed ae 1O0| 8. voce": s|..| s |..|s e)..| Rain | night 15 | aaa 
WO eRe AR Hille aa dees TOO We, tevors Speen] Pel Te Nee es Cath. adic eat siallle axe ai ateae te eptenemene 
OO etoaars-s Xt) eae Bea 1) (ee oe SRV Sieh. Ick cilieeeset ape ate |'ona 38 ate tle meena een 
TU eee eae Oar ets= tae Oly taeeete Se SOW || a iSu wi. WsShowe4rs |. cs tEACe! |) |eie stares 
GO| sec 2 BO feces. SOl A sisense > s ISUWiis- 1S Willa. | SHOWER I". . 2 o.cretone tTACE J | Naotees 
GD | rere Paks GO| eo) 5 a6) 37 Ol iceet aysyerc > SW}. Be nie Tiles [ap ostren os \oiroriererd loxserootory| focoe 
(Wie doe ON) CB cic a NUS a kao s [SW tS Gb acre tam one Wo. asata “eyay otra [Ratatat Y=satkeyet | enobepeate de 
OO votes: BO tye a TOO See e |. | s |..|/s w|..| Shower]........ trace trace 
UT) ee MOO Were carat ote TOOWs Sena SEIS Wire, SIS Wate lcs ae a Le ce leigharaiw, cr lltcate ee caine | eee 
WOO| ste a.s8 - BO led sb < AOE Sona He We [PALS Wt SSIS WWE] ellie teh onc tats ee dec cts cites hcl le cee ta a 
Osea oe PLUM Re a BO t= crtcrers , wie. s at Neen cee ook) SINC thie an 
KO ee eee TOO Aa. 1i(0(0) (Rie me rape taal patil * Snow: |i-05ne oe sitarenere 
Ola siaterss « LO erat sits a Ol\ierrseases SP Slee ad: (its MLNS oll oust «(at ayerth night BAO operonate 
Oi erareusyer= SOlarccerentrs LVO| 4 -te-eecrs n e}. e | i, [aha lhenenaneramtee SRO rile ar eather oc 
NOH Seep UO | epeteyatees.e (Hise cobeh ee SPS yeh ec Salle aS GI © oce, ce Capevas [tears o's, oye) fUaeerone recall temo iene 
NO |ereretercrare (1) eS oe Bee HWY). a acate See} Dew WUE ies nl che ape ahevtore [1a aeteen stokes) por aterre Slatete tao haeaens 
CAI) lets tenets IG62Z0)-% 3. N760| serena exec heal exeta tier il hace rail Oheilne. cas eitete swt teke anes one L.25 ascites 
esas 2. [0 eae Gza ee Pee aps Peete [Oh ak pede 8 (cue ee arr 
=A Slee a Rae a ce Eee Oe ees a ae] OS Bt te 
59 ; tele k a (ies | oycdorer ete oy allittaa < 4a eves cull a ofate aveicetel fetee te 
| | 


* Rain in night. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


— | —— 


Barometer reduced to 
freezing point. 


808.346 


Ory) Cech Or. 


138 STATE BOARD OF AGRICULTURE. 
Relative humidity 
Thermometer, or per cent 
in open air. of saturation. 
Day 
of 

month 

2 P| PI 2 Ps | 2 

< rv vi < . ry < 

i >] for) i | for) ~ 
LR Rae 34 47 47 90 85 85 28.951 
Die aye he onl 68 60 100 79 100 28.564 
ate ae 31 30 DAI So oleih 2 89 100 28.594 
Arran a AA Bil 33 22 86 79 100 29.103 
Tene 29 45 38 100 100 100 29.269 
Gene 3h). 38 58 53 100 82 86 28.945 
Uiapetcwete ns 45 58 49 84 76 93 28.725 
Bieresaiette is 42 DOM Feo 91 OE A iaueveies 28.792 
Os sictatel Sy ameneeere 59 AO akapest 59 Soil ccpeosncte < 
EO ives rete be 38 54 48 91 87 85 29.153 
1 Beer 44 As Aa hetes 84 100 a 28.860 
WZ Reade tee lie cystic lite isso, = ou vanes taril Cae cole eed Nebeactonsy aul te Gieueee 28.748 
1 ae ae 44 Al 41 100 100 100 28.604 
MAN oe Ee: 42 44 42 100 92 91 28.432 
BE cieiete 42 43 43 91 100 92 28.700 
Gi sites 40 52 38 82 73 81 28.918 
MT etiereie tone 38 56 40 91 69 100 29.118 
US ERE 44 61 41 76 66 100 28.888 
MOEA sho 54 58 46 74 76 ite 28.790 
2X0) serie 41 58 40 74 64 82 28.892 
PEN ets tore 34 47 37 79 70 90 28.953 
Litaynisy citere 33 41 3” 100 82 90 28.973 
Biers shetene 38 57 40 54 81 91 29.063 
DART ENS. 47 41 4l 85 100 91 28.961 
IAA Ato ee 41 53 36 91 86 90 29.056 
Zee ssi < 43 59 38 83 82 81 29.133 
tenor Nes tte 48 68 54 85 79 93 29.217 
aR Ne has 62 75 61 Zee 86 94 29.141 
DO sels 67 79 66 84 82 89 29.083 
BOR. cee Ganley 31 SOM sae 100 28.715 
Sums 1045| 1326) 1082] 2341 2300 | 2466 | 809.549 
IMGATISH |S crenis Nate bins loser ece 87 82 OL eileen fs seen rae 
PAVETAE EC. he sicoitellioteverledl etacaiuie COHAN Vel be Area RRR Aes cytecke 


808.517 


Register- 
ing ther- 
mometer. 
sate: 
£ E 
s = 
S = 
47 26 
68 46 
32 24 
34 13 
45 20 
59 33 
58 39: 
60 37 
59 30 
54 40: 
tates 4) 
ae eit 0 
4A ysieieateie 
Fe ed terest S 
D2 | aantoete 
BOL. Meare 
Caf De Hat 
DS, iss ere 
BS eaieechete 
AG: \ are 
AA NN See 
57 21 
49 36 
54 35 
60 27 
68 ail 
75 31 
79 38 
65 49 
1530 617 
54.6 32.4 


METEOROLOGICAL OBSERVATIONS. 


APRIL, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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Depth of snow 
inches. 


eee eee 


eee eee 


Clouds Winds. Rain and snow. 
7A.M 2P.M 9P.M. 7A.M.|2P.M.|9 P.M.) o 
5 eI ‘3 
3 : t SUL au eS a we | Be bys 
On 
we kl: fe #2 Sy eiecetleeuie | hele ts | eek, |r t 
SS eS | a SS les MSS he lee ISR Be | eels 
we (> F |ye | & ee | & | BIS|/ 815/815] Se Es She 
pe Ee si i wee MS JAI A le | A is) ac m° Sea 
SO ees. tarteere WUeerpded LOO |vais eee se se se SHOWER fe oc 5 cee trace 
MOOVS os eta cre OO letereteterers GOSS Seete ts s .1S W Ww Shower |a4 sere trace 
OOS ccstevenas NOG Eee siarere 80ers n n n TE PUES EL ey opencolal ee Ai ec 
Olerre cis. ONT Bacay cooye OV teraters nw|..jnw OU rl Sie ecie ence | reac urte saned |S ace nnd ps 
Oi Fisver archers DO lieve eisrsus.- SU apo nee s Sid 1s SP SHIe llr otl shenaney etre Peso! |hots, chasers sed | tees eueraeote 
QOS ace 2 MOO siee ct. nt OOle ae ree SEClliess Ie SSE lll was Hettavers: aa taal her catel axsvorerell huchode et rote 
Ol Sepetete ten. Oia she, es AQ |e epctehens Ss SW Koutey HE WWea'{ trail arte ct eve tes Wolaicel sists ell svapettetner ch ley! 
SLU tee oes BCD | iter ca be attot tase tase cai| ah atation here Se Wi ke ay | SEW enepl lak ccetll cts ltctct ses ao: casillatios Sychauebetou lf Neuer otehers 
Eaiotsie| lo iecaleistsis Oita ctagete eges aoallogola ole eite all Nc iD epoucollAac etic cm lion boon oe 
75| Cu. St 90) St. 100; Nim e|../s e e Rain TOS pera errata 
MOO ONCISts:|) e LOO eee ic TOONS saecctersve e e e Rain 8 a. m.| trace 
100) Nim. 100} Nim 100) Nim e Emiiaaulne SvOBMe W See HASsniibooapood 
100; Nim 100| Nim 100; Nim e-}...m e}..} n LOATH St wR aaa e 
100) Nim 100} Nim NOO Petes ets Me] cer i e DTT ARAL: | dpaheaanereha ltereoaeraienae 
100; Nim, 100) Nim DON aoe nel..| n TAS Wille a |roretehasoRie ills et Sia cecil eneat atone tae 
50} St. Cu. ORS cater ate Ole ah severe n TU [Pye MLW vars etettota ore tavell te suche “acre oll tevabeietonstae’ 
Ore Opes loden che Olersieietese s n DI re REN, frais lly errsttaaeeroue Pier cies raltaeirea Rape a Pataged tee 
15) St. 15| Cu. 0 ses SW ad Ss wy lsvee (Wiel YR TPSyed cee ele ence «aes ei pap 
25|} Cu. St 100 Cu.Nim 100) Cu. St.| e SW [ie MOM heli ata iscsvane oicnemaes trace 
40; Cu. Olentaiee oe 40 ACu Stainvel as Neel selec ia eres cictellls eaeorers Coal eae aes 
Olea LOO Cus 100, Nim n A [aye |e Oo Dablall. fs, favetore traces 
100) Nim 100) Cu. 80) Cu. St.| n}../n e]..jn e Snow Miles wae. trace 
Oieineaie ee ee Oh se cee BITING oth. AIRY coil ars eae Ee CLS © oes, se Reet 
100! St. 100) Nim 100; Nim Roel Gaul) @ 9 a. m./8:30 p.m .33 
90} Cu. St Si CirsCirse  Ol/yaese se LUXS | srk TLKE | c2Pltoasisi| ans trecorerebeheneuall eile che Sua Geet | Paice ae eae 
SOE acer 5| St. TO faverecetare tale Ala ca| neha |che. | AVY] eral] oy ese c-ete foilieucs chavener Real tracer terete 
Oe oe < UGe aig eis Oli. see THE} ees | TLIO |e gap| TN El poll fewet skola, eicl| te ayo chelator oul okepeNe takeretle 
SWicsccage Un Set bic OD ater Se 3 MMlocllaeAaotsallacpmocco|ocacec> 
Olee eer OW ee Gib 40; Nim Ae Hess SBallbolloceaoascloooeodac trace 
100; Nim. 100; Nim. 100; Nim aiaiphey el eater eal abel bse] siete! Sus Uae rake mate ted PEM a tee 
UBT Olie.0 state ee LGOO| ers as.8 LEAD or eee relte cdl eenall ieseulhetete tie al evoiet licks |\tevoten keh © Doel fava otetntsts lhestaeee 3 
SGI snsiesee DS |e aisieteve's al atere tree | mae UKowestte rare fo teillhonere'lloke,llahane) ater a¥e:| ieretoneverrere F 


* Snow. 
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METEOROLOGICAL OBSERVATIONS 


Average. 


Thermometer, 
in open air. 


< A 
ia nN 
38 | 50 
44 | 60 
41 | 60 
44 | 62 
51 | 68 
58 | 69 
54 | 68 
49 | 68 
55 | 78 
62 | 78 
60 | 78 
64 | 80 
66 | 80 
50 | 70 
51 | 76 
56 | 80 
59 | 84 
70 | 80 
69 | 382 
65M nest 
6s | 82 
57 | 68 
58 | 70 
63 | 72 
57 | 76 
6s | 71 
71 | 76 
60 | 72 
52 | 67 
48 | 59 
56 | 63 
1708| 2165 


r 3 = 3 s z 
ry x py Ry < A 
lor) ~ nN fo) ~ AN 
39 81 65 91 29.334 29.278 
40 76 100 100 29.139 28.946 
45 100 100 100 28.828 28.830 
52 76 88 86 29.191 29.102 
54 86 84 100 29.141 29.097 
56 88 90 100 29.112 29.089 
46 80 84 69 29.215 29.211 
48 71 84 85 29.198 29.051 
50 100 82 100 29.048 29.047 
54 88 86 100 29.045 29.010 
64 Uf 86 83 29.075 29.047 
64 78 82 83 29.13 29.125 
62 74 87 94 29.146 29.100 
54 100 75 93 29.060 29.057 
54 93 73 87 29.063 29.060 , 
55 75 82 93 29.123 29.036 
60 65 75 id 29.100 29.027 
61 705) ih 88 29.075 29.042 
60 90 87 100 28.927 28.942 
61 84 74 94 29.032 29.010 
64 95 79 100 28.967 28.950 
58 94 100 88 28.990 29.007 
59 88 90 94 29.075 28.982 
58 89 90 94 29.015 29.060 
60 87 86 100 29.110 29.047 
70 90 95 90 28.942 28.857 
60 90 91 100 28.762 28.597 
58 94 90 91 28.900 29.052 
52 86 89 93 29.128 29.141 
50 93 94 86 29.194 29.178 
ae 87 M2 inleieee aioe oO 29.148 
1668} 2650 2648 2759 | 901.261 900.126 
ASE 85 85 QD Aliah aL teh W ANG Fei vera i are 
ao BE 87 laNttemeret omera ita tenets Pacem e 


seeee 


sees 


Relative humidity 
or per cent 
of saturation. | 


| Barometer reduced to 
freezing point. 


FOR THE MONTH OF 


Register- 

ing ther- 

mometer. 

SI hic 
z ERA eb. 

a a EI 

o = = 
29.191 |. 50 23 
28.852 60 31 
28.852 60 41 
29.145 62 27 
29.125 69 40 
29.135 69 42 
29.211 68 38 
29.083 68 40 
29.042 78 38 
29.040 80 48 
29.082 80 49 
295130 |) 182 52 
29.080 82 51 
29.062 70 50 
29.090 76 42 
29.102 80 42 
29.052 87 47 
28.995 87 50 
28.982 80 50 
28.992 82 55 
28.982 82 54 
29.052 82 57 
29.102 68 55 
29.082 70 50 
29.005 72 52 
28.795 76 lai7i 
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MAY, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


Clouds. Winds. Rain and snow. 
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* Rain in night. + 2:30 thunder storm and hail. { Rain, noon. § Thunder storm 6:30 p. m. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity Register- 

Thermometer, or per cent | Barometer reduced to ing ther- 

in open air. of saturation. freezing point. mometer. 

Day 
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* 
JUNE, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
Clouds. Winds Rain and snow. 
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* Thunder storm 6 p. m. 


{ 12:30 p. m. 


+ Rain lla.m. t Max. and Min. Instruments stolen. 


§ Rain in night. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 
| 
Relative humidity Register- 
Thermometer, or per cent Barometer reduced to ing ther- 
in open air. of saturation. freezing point. mometer. 
Day 
of | 
month 
vg. lahat Beles 
= Z = a = a = a = § SI 
< A, a < A ry 4 A ey ial 8 
bt a o ~ a ro bw a ror) = = 
1 A sores (Es Mees 70 90 87 100 28.872 28.659 28.784 90) Gliese mate 
2a Wee 73 86 v5) 90 76 100 | 28.847 28.869 28.869 SG. leeneee 
3 ney Sie 76 87 73 95 84 100 28.944 28.904 28.936 Si ote eee 
A de he 80 91 74 87 96 100 28.939 28.921 28.967 Ol eee 
We aen 69 79 70 95 70 100 29.014 29.039 29.097 TD eee 
Geant: 69 83 65 85 71 100 29.203 29.154 29.130 S37 ile eae 
(Me one 71 86 70 85 68 90 | 29.155 29.102 29.039 8G) |e eeae 
Cerf, CRORE 74 91 183 81 70 100 29.032 28.946 28.939 O2 Bin neeake 
DR eae 75 90 76 90 80 100 29.017 28.916 28.889 OL Ol eae ae 
OW i ecns 74 84 72 90 The) 100 28.904 28.876 28.904 S67 SRL Fee 
11h Nee aa 70 85 65 95 72 94 28.897 28.809 28.812 85" Canes 
Dog sh 4 7A Vie 61 80 69 88 28.832 28.819 28.837 78 64 
Ue eos 60 71 55 82 66 100 28.877 28.855 28.875 73 50 
a Oe ee 59 68 56 88 70 94 28.930 | 28.877 28.942 72 50 
iste Aiea 53 72 62 - 93 76 88 29.030 29.020 29.030 74 43 
MiG rare decalore 58 id 59 88 69 94 29.025 28.962 28.977 78 46 
Ce eS 68 78 62 84 78 100 28.930 28.839 28.785 81 54 
Sitesi. 60 70 60 100 85 100 28.655 28.782 28.812 12 57 
ute See 70 id 64 90 73 100 28.750 28.737 28.755 78 57 
DORN Sys. 60 74 63 100 81 100 28.800 28.820 28.855 76 57 
De ae 3 63 68 60 94 95 100 28.887 28.737 28.797 ea 53 
DD hes, Srclio de 60 73 61 94 81 94 28.935 28.960 29 007 76 56 
oes ae ks 64 82 | 65 94 vis) 100 29.097 29.079 29.097 82 54 
Dai S520 69 86 69 90 72 100 29.148 29.082 29.062 86 57 
eM s a 7033 89 69 90 69 100 29.092 28.991 28.984 89 61 
QGP ae et 71 ral 60 95 90 100 29.049 29.079 29.097 74 69 
DAT eG 73 15 64 85 86 94 29.145 29.067 29.022 76 49 
Dera \iny' fo Wi 85 75 86 83 100 28.925 28.794 28.697 87 61 
DO caes's 70 81 68 100 83 100 28.712 28.684 28.704 82 67 
aOnoog ee 66 71 54 89 71 100 28.780 28.885 29.037 73 60 
SDL organ 53 69 54 86 75 100 29.163 29.163 29.173 70 48 
| SS eee ee ee ee are mea (Eee ee ee 2 Ad DS) ee ee | ene 
Sums....| 2103| 2458] 2024] 2791 2396 | 3036 | 897.586 896.427 896.911 ! 2510 1113 
IMIG AIIS Ney | fs rehers co] \Guesionel|| <Pemetets 90 tit) OB Me cehk avaianeyedl cayetetevsislerers 4 $0.9 55.6 
IASVETABE «Ills! ctrever| ators e-l| iavedarele SSte oy VW evil sce teveh cyeveved haveiertematekorseetll tensueietel stareaal | kameracetel tapeneneteae 


METEOROLOGICAL OBSERVATIONS. 


JULY, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF - 
Relative humidity - Register- 
Thermometer, or per cent Barometer reduced to ing ther- 
in open air. of saturation. freezing point. mometer. 
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(OpeAGE 68 74 54 90 76 100 28.762 28.825 28.960 75 65 
Mies 53 68 61 86 79 88 29.080 29.020 28.985 69 41 
rai eri pearl 74 63 94 90 100 28.880 28.797 28.772 75 41 
Doan be 62 71 54 94 90 100 28.828 28.870 : 28.932 72 55 
TO eae 61 78 64 94 82 100 28.938 28.830 28.820 78 48 
iit Se og 58 64 53 100 89 100 28.882 28.938 29.003 67 49 
1 nee 53 66 52 100 84 100 29.105 29.070 29.115 67 45 
USrersnrusrets 56 fl 55 100 85 100 29.135 29 102 29.998 73 48 
le Sa ee eee 58 76 5 100 ; 86 100 29.171 29.200 29.130 76 47 
sess ae 59 63 61 94 100 100 29.128 29.055 29.060 66 53 
UGsiieiss:« 56 76 62 100 82 100 29.098 29.117 29.122 78 52 
Widaeiaievers 60 80 62 94 78 100 29.138 29.067 29.082 80 49 
USiaeretessi 67 82 62 89 79 100 28.990 28:907 28.872 82 54 
UNS irc 66 76 58 95 91 100 28.855 28.824 28.905 78 61 
DO) stevereceve 58 74 58 100 81 100 28.982 28.935 29.000 75 50 
21 5 63 80 67 94 74 89 28.992 28.880 28.857 80 49 
DDE veer iste 70 72 67 90 95 95 28.990 28.845 28 867 72 64 
DaMereinskae 64 72 62 100 95 100 28.927 28.942 28.935 72 62 
DAD ieirics = 62 83 73 100 87 100 28.960 28.862 28.830 85 59 
DAOisteletatsie wk 81 62 100 87 100 28.880 28.874 28.962 81 71 
26.. 60 74 62 94 86 100 29.085 29.042 29.055 74 58 
2 (Se 59 60 59 100 100 100 28.985 28.928 28.898 61 57 
DS Eid Aiciske 59 61 60 100 100 100 28.885 28.873 28.863 61 58 
De heise 63 74 59 100 95 100 28.855 28.840 28.823 78 58 
SO piece ao 68 61 100 95 100 28.820 28.843 28.843 70 57 
SLs 58 64 59 100 * 94 100 28.935 28.940 28.993 65 57 
Sums 1899| 2266] 1878] 2984 | 2698 | 3072 | 898.688 897.543 897.858 | 2300 1685 
Means bob aeration te btorat 96 87 QO | eae ecatee es Fo lkerehes seis caloter| seteuntohatetiets 74.2} 54.4 
) 
ar ee | ee ——— 
Average.|..... walhavstect | ae aD ee Ui, Ciacci totaitl “ol ancl enetetavevetlltavadete ebtebsvenal| Rte ataren | eames 
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METEOROLOGICAL OBSERVATIONS. 147 
AUGUST, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
Clouds. Winds. Rain and snow. 
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AY ns Ay 4 ew 4 AB} A Re) Aa) x ea a A 
es oe ee ee 
10| Ci. 30) Ci Rae tee Perevlce thous. boc estlooee ek 
100) Nim 100} St ADs cl aaa Ole |S 5 Se shee ree valiane cee [tacea et Suan tracer He. = 
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60; Ci. Cu.) 100} Nim. LOO): Nias w |e [Ss WH. 31S: Wiltz. pests ccinets ciltevaletsee eaerei| ncare: 3 eka | enema 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Relative humidity | Register- 


Thermometer, or per cent | Barometer reduced to ing ther- 
in open air. of saturation. | freezing point. mometer. 
Day 
of | 
month. | 
| the Bt oes 
z ir ee z z 2 rl Sead Reed = E z 
< ry ey < pi Pr < a ry i = 
Ge a o bt a o | KR a ros) = = 
Tes Ga | 
ites aces 60 “ 57 94 90 100 | 29.103 29.045 29.078 72 57 
Pa ea 62 79 63 94 82 94 29.154 29.112 29.122 80 52 
Seige 66 82 64 95 | 75 100 29.108 29.032 29.065 82 57 
cin Oo aeae 65 | 72 60 94 | 85 100 29.637 29.037 29.117 80 59 
Sa ee 55-| 67 45 93 79 100 29.166 29.140 29.154 66 50 
Gea s: S153 665 |= 57 100 | 89 | 94 29.189 | 29.156 29.133 68 38 
be eae 55 65 60 100 $9 | 100 29.098 29.040 29.003 68 52 
pote tai ney 66 | 83 fil 89 87 95 28.975 28.992 29.052 84 56 
Se iiaxa\ eas ie Osseo iO 67 95 91 |} 100 29.067 29.027 28.970 79 64 
MOPS cies. ae Os oes 106 94 100 28.825 28.963 29.053 68 65 
ip Ss epee 57 183) 65 94 86 160 29.128 29.097 29.105 75 45 
el ns eo clcrs 70 85 69 95 76 | 100 29.072 28.996 28.970 86 63 
DO Siace se. 2 67 71 69 100 100 } 100 28.995 29.055 29.027 71 65 
ee ee ae 72 83 76 95 87 95 29.015 28.964 28.987 83 67 
ey Soe wines | 66 83 65 100 87 100 29.030 28.924 28.960 83 65 
| 
i eae 68 60 50 | 100 100 | 100 28.972 28.980 28.983 68 64 
Wiieionecit chs 45 | 56 45 100 94 100 28.908 28.983 29.073 57 44 
Wid ata ae 45 | 54 41 84 87 100 29.169 29.170 29.220 55 38 
OT eck ee AT 67 54 92 79 100 29.285 29.232 29.200 67 38 
Os cot hire 58 7d Da: |} 82} 77 100.| 29.262 29.204 29.209 75 44 
bette che 53 | 78 58 | 93 82 | 100 29.224 29.185 29.201 78 48 
22 1. =58 80 58 100 82 100 29.259 29.198 29.128 80 52 
Poe ect eee 62 62 53 88 | 88 100 28.955 | 28.918 29.091 74 52 
7S ee 40 53 44 100 86 | 100 29.131 29.072 29.053 56 33 
FAs a rare 48 69 60 93 70 hid 28.998 28.880 28.880 69 39 
DGe sete 61 80 62 82 74 100 28.851 28.760 28.718 81 57 
PA eat oe 48 54 45 $3 74 100 28.911 28.998 29.066 56 44 
BEDS |} 41 54 43 100 80 100 29 .262 29.236 29.244 58 36 
Oe Naja 0 | 46 68 58 84 79 88 29.267 29.223 29.224 70 38 
BO asec 57 72. 66 87 80 95 29.192 29.082 29.030 73 51 
Sums....| 1726} 2103] 1729] 2816 | 2529 | 2938 | 872.608 871.701 872.116 | 2162 1533 
NCHS PMCN es Wie \os's call oer 94 84 TTI nae Sn Ror EN ae lea Sa eoee re Male issn tas 
a aR eS Se = = 
Average. | Py ate eats. a MPO A, bile Site Seema | Rye eS oy ee Padare re Ok aN De oe ere tn bins tbl | Cacmes os 
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SEPTEMBER, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 


Rain and snow. 


149 


Clouds. Winds. 
7 A.M. 2 P.M. 9 P.M. 7 A.M.2P.M.9 P.M. 
. - ® 
od s n S . . 80 .* 
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100; Nim. 100; Nim. 100; Nim. | s | Sol ra lexst Night 
90\Cu.Nim 20| Ci. Cu.| 100) Nim Ww S w)..| W | 10 a.m. 
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100| Nim 100| Nim 100 Nim. | w}..jnw} n |..| Night 
100} Nim. 100; Nim QPS ears Nnw|..jnwl.jnw)..| Night 
60| Cir. Cu 90; Cu. (Vietat ae S W]..| Ww | = La | 
(iL aes ques Ole cee OS arene S w|..|S Wl..|. Vii eee 
(0) soit cock Olleeiensas | Ol iiere rec Se Wis oh Ses} craton coe 
Ghee 1| Cir Gite eal os Neca st Actes Snare 
ON exerts 5} Cu. (IS Se auctor s BS ikceai tat stall bere! WeneWarcilaeease 
GE RE sats -100| Nim Olea S W)|../S Wl Al [ty tote eta 
Prova 80) Cu. Oe eres snes in w)..|/n Ww hed poled] es ree cron 
10) Cir. 20) Cir OE etones SW Sa Wars, | Sow reea'| est seay core 
| | 
30) Cir. 10) Cir 100; Nim | S |..| 8 Ss 6 p. m. 
10) Cir. ‘40| Cu. 50| Cu. in w| Ww We | cilia sate es 
5] St. 40) Cu. | OVERS cee w |..|n w! TP Aaleeoes, scr 
25) Cir. OW Soe 5| Cir. | e!} w SHWills vilteeeteuisc 
90) St. 95) Cu. St 80; Cu. St} s | Sojtal Se} 4 p.m 
| | 
Pais oo eUrleale eel bial comet ey be 
eNO gf 2 (OSG A | a ig (IN a [2 BN oye SE) 
| | | 
1435)..2.0.. 1456)..0.0. 3 MOBO ecntesoncis\invee lave [ev elec|eeefesfeeeesees 
BS ries Suskcts SO wren er: SEI Chs mite fs eh ie Will send ioc] hh nce oe 
oo OW OE eee eee eee 
C2 a eh ge hae reeves lI call CERT hae ch es ne (eRe meer 


* Interfered with. f 7:45 a. m. 


ft 8:30 a. m. 


§ 5:45 p. m. 
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s) re 

= [3 

I eee 

H 52 

fs ges 

Se ae 

ga Boa 
Be eh ali b Poe 
eee, te ‘01 
Night ays 
‘Spenul oe .47| 
lla.m .06) 
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a Gb ied Mesceert 
Night .61 
Ra gis Waa ay 
Vice Saack aie 2.86 


Depth of snow 
inches. 


wee eee 


<idyer pw sno. | ree 


Average. 


STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, 
in open air. 


Relative humidity 
or per cent 
of .saturation. 


Barometer reduced to 
freezing point. 


Ss s s 3 3 

< ry ry < A 

Po N for) ~ N 
95 95 100 | 29.060 29.022 
100 94 94 29.266 29.216 
100 82 100 | 29.105 28.917 
94 84 93 28.985 28.985 
93 89 100 | 29.108 29.123 
93 95 95 | 29.048 28.857 
90 100 93 | 28.564 28.489 
93 93 | 100! 28.666 28.792 
100 87 100 | 29.113 29.127 
91 81 92] 29.292 29.211 
92 93 93 | . 29.175 29.146 
93 87 100 | 29.156 99.132 
91 s9 | 100} 29200 29.095 
100 84 100 | 29.078 28.932 
100 100 93 | 28.783 28.707 
93 87 100 | 28.771 28.750 
85 92 91 28.627 28.705 
82 73 84 | 29.089 28.999 
92 71 86 | 28.869 28 792 
93 83 84 | 28.878 28.890 
84 66 93 29.149 29.092 
80 73 83 | 28.866 28.938 
90 8 89 | 29.156 29.176 
88 86 | 100 | 29.233 29.105 
91 59 66 | 28.959 28.929 
89 75 89 | 29.288 29.296 
100 54 76| 29.396 29.261 
91 59 82 29.192 29.110 
75 40 70 | 29.149 29.112 
92 72 93 29.190 29.110 
85 79 93 | 29.133 29.112 
2835 | 2430 | 2832 | 900.544 | 899.128 
91 78 1 Ge tee eens ts 
aC be ia tees, a RIDA A gS 


Register- 
ing ther- 
mometer. 
= g 
A & 
= a 
72 64 
59 51 
78 56 
67 56 
67 46 
69 46 
71 65. 
57 45 
56 40 
57 34 
54 38 
60 47 
66 34 
68 36 
66 46 
59 51 
52 46 
53 31 
63 41 
“64 46 
62 Sf 
60 48 
48 33 
50 23 
59 34 
43 31 
53 23" 
60 37 
67 38. 
62 40 
68 45 
1890 1308 
60.9 18.8 


se eeee 
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OCTOBER, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
Clouds. Winds. Rain and snow. zi 
7 A.M. 2 P. M. 9P.M 7A.M|2P.M./9P.M.; 5 B = 
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oo : oo 4 og é SP ies) | eerie) [saute aq as nD .* ae 
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5) St. Ol es atoon Ostet nw ae nw a\lbavstteh eyo erattanl oy ofaior's: hy ouch) | tape cel er ckohes| eerie 
5). St. 80] St. Olea eee sw Ww Wa |b. sil karte ways ater ater ie bdecel| es een io | eee 
(Ob ee Sirs Ol ateteas eee Olle ae Wee. | Wi SinWil rors: Iheteerrss are atey' sell ote Stenietoacen alld au Merete mecca holt eee ¢ 
Ate Soya Oe rare’; 10) St. Sw|..|/S w]../S w Sea biibiget ota siyaiia% vatray sini Sree rolnss fares Relea eon 
100} St. Ome ee ae 100) St. s IS W s NOVAS TI hae ose GLACE? TAs 
80| St. (Oiler aieate 60} St. S'w]..| w WSSEBWY, ise! ['snetetts ce Tota wlltay soterghe vataue lcsekes oeien oes | arene F 
WS OS ere. sees VBAO KS Se eat. p17 Aa) 5 cine te all rae hed eee a Neate] al Lasoo aera ee oS yr 2 O Lier 
AN cee 4, AB |r Sh Ae ts (stra haa ateane ia ence eI Weare ack eee ee 
AD Oe inerrant. EOS Ri Ie SYS et ako) ey elll avralll arene wieeric wats ll aaa etal oce o)] saketravolent aera |e aeeerees a 
<2 TESTO) jos snob cup ersies 10) jepmneals 
¢ 


152 


CRON Orie) 


eee e ee 


Average. 


STATE BOARD OF AGRICULTURE. 


METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF 


Thermometer, 
in open air. 


3 2 2 
< cy 
é a for 
52 67 51 
40 69 50 
43 69) 51 
47 66 55 
35 39 28 
25 37 25 
22 38 32 
34 56 44 
41 62 52 
39 51 36 
50 52 36 
32 44 41 
Sle Isc Soe 33 
33 40 36 
33 45 40 
44 41 39 
33 24 17 
16 23 19 
20 22 14 
9 27 20 
24 33 30 
31 -41 34 
37 395 29 
27 27 21 
22 25 19 
8 20 17 
20 27 21 
21 25 25 
26 30 27 
PE Neg ote 23 
—$_— |, ———_ — jae aot 
864 |1135 | 909 


Relative humidity 
or per cent | 
of saturation. 


cI si 
a a | 
nN a | 
| 
84 | 100 
90 | 100 
75 | 100 
84 93° 
64 88 
Siero 
72-\- 100 
63 | 100 
61 86 
79 80 
100 90 
68 82 
bee 70 
73 90 
68 | 100 
| 
100 | 100 
100 | 100 
100 | 100 
100 | 100 
100 | 100 
s9 | 100 
91 90 
90 89 
100 | 100 | 
100 | 100 
100 | 100 
100 | 100 
100 | 100 
100 | 100 
100 | 100 | 
2541 | 2758 
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NOVEMBER, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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METEOROLOGICAL OBSERVATIONS FOR THE MONTH OF | 
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* DECEMBER, 1903, AT AGRICULTURAL COLLEGE, LANSING, MICH. 
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DIVISION OF CHEMISTRY—BREAKFAST FOODS. 


BY FLOYD W. ROBISON, 
Bulletin No. 211. 


INTRODUCTORY NOTE. 


The analytical data appearing in this bulletin have been in preparation for two 
years as time would allow. Not all the cereal breakfast foods were examined 
but only such as were obtainable in our markets. It is believed that types of all 
or nearly all classes are shown in this report. 

In presenting this bulletin to the public, it has been considered advisable to 
divide the matter into two parts: part one to be a short popular discussion of 
the Compounds and Laws of Nutrition, and part two to consist of the more or 
less technical analytical data and the deductions therefrom, together with an 
appendix showing some of the methods of analysis. 


PART ONE: 
THE COMPOUNDS OF NUTRITION.* 


Water 0 8.0 bsg { Oxygen. 
ae | Hydrogen. 


Oxygen. 
ihorsanic matter. 5 pier Ans srecs 24 id Sie esl Sulphur. 
Chlorine. 
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Potassium. 
Mineral matter... } Sodium. 
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Silicon. 
Manganese. 
Food. Fluorine. 


Carbon. 
Oxygen. 
Hydrogen. 
Nitrogen. 
Sulphur. _ 
Phosphorus. 
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Nitrogenous or protein... 


[ Organic matter... - 
Fats. Sao ax i 
Carbohydrates.. ( Carbon. 
Non-nitrogenous ....... Cellulose....... ) Hydrogen. 
Organic acids. . } Oxygen. 
Organic salts... 


* Adapted principally from a chart in ‘‘The Feeding of Animals,” by Jordan. 
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As will be seen from the above, food products are exceedingly complex sub- 
stances. The compounds of greatest significance, however, are the inorganic com- 
pounds,—water and mineral matter, and the organic compounds,—proteids, car- 
bohydrates, cellulose and fat. These materials make up the bulk of all food 
products. 


WaATER.—Water is present in all foods in varying amounts and is of exceeding 
great importance in human and in animal nutrition. If it were not for water, 
no food could be utilized, for the reason that it is the medium by means of which 
food is conveyed to the tissue. Johnson has said, and very truthfully, that “next 
to temperature water is the most potent factor in the production of a crop,” and 
what is true of water in relation to plant growth is likewise true in relation to 
animal nutrition. Water might well be called the great lubricator of the digestive 
system, and it is certainly because of the presence of water that foods can be 
absorbed by the body. All plant tissue, and all animal tissue, contains a consid- 
erable amount of water. All foods, in their ordinary condition, contain more 
or less water. The porterhouse or round steaks, as purchased in the market, con- 
tain over sixty per cent water, and vegetable products and cereal goods also contain 
more or less of this substance. Water is the medium for the transportation of food 
from one part of the body to another, and in a similar way is also the carrier 
of the waste products from the body. An animal may exist for some time without 
food, but will not, if deprived of water. 


MINERAL Mattrer.—The mineral matter of a food is that part which remains 
unconsumed when the food is burned. It is, as a rule, the smallest portion of 
the food and occupies a somewhat minor place in animal nutrition. It is the 
mineral part of the food which serves to build up the bony framework of the 
body, and it seems to be indispensable to the normal action of the blood and the ~ 
digestive fluids. It is generally considered that some care should be given to the 
food of growing children from the standpoint of mineral matter, for the frame- 
work of their bodies is being constantly enlarged and strengthened, and this sup- 
ply must come from the mineral matter of the food. Foods vary greatly in the 
amount of mineral matter they contain. As we might expect, the mineral matter 
in cereals is present to the greatest degree near the surface of the kernel and 
hence the most of it is removed in the process of milling and appears in the 
waste products. The bran from wheat therefore, should contain a higher content 
of mineral matter than the flour from the same wheat. In fact bran contains 
on the average about ten times as much mineral matter as does the fine flour. 
Hxcepting nitrogen, a crop robs the ground on which it is grown principally to 
the extent of the mineral matter which it removes. The immense amount of 
starch and sugar present in all crops did not cost the land a single pound of 
real nutriment for it contains neither nitrogen nor mineral matter, however, 
were it not for the presence of mineral matter in the soil not a single grain of 
starch could be formed. Similarly, in human bodies, the total amount of ash or: 
mineral’ matter is quite small, and a large amount in the food is not desirable. 
At the same time the presence of a certain minimum amount is quite necessary 
for it is closely asseciated with the utilization of the other factors in the food. 


Tuk Proteips.—It has been customary to consider the proteids as the most im- 
portant substances concerned in the nutrition of man and animals. Certain it is 
that none of the life processes go on in the absence of proteids. In what forms 
they exist in the body is not known, but living tissue, when subjected to analysis, 
always yields proteids. Proteids are the substances in the food least understood. 
They differ essentially from theafats and carbohydrates in that they contain nitro- 
gen. It is not in place here to discuss the various compounds coming under this 
head, suffice it to say that the albumen of eggs, gluten of flour, casein of milk 
and lean meat, are typical forms of proteids. It is highly essential that the food 
-of man shall contain considerable proteid substance, for the latter seems to be 
quite intimately related to the life processes of the body. 


Fats.—Fats are substances which, as will be seen from the table, contain 
simply carbon, hydrogen and oxygen. From this it might seem that they are 
simple substances, but such is not the case. Fats from different sources vary 
quite widely in the proportions of these three elements. In chemical terms, fats 
are combinations of glycerine with organic acids. They are insoluble in water, 
but easily soluble in ether and gasoline. On treatment with alkalies they may 
be converted into soaps, and glycerine may be obtained as a by-product. The fats 


EXPERIMENT STATION BULLETINS. 161 


in the body are chiefly olein, palmitin and stearin. They are supposed to be fluid 
or semi-fluid in the body, because at the same temperature, outside of the body, 
they become fluid. The body temperature is 3714° C., whereas these fats in the 
combination in which they are found in the body become fluid at about 25° C.* 
These three fats melt at different temperatures, thus olein melts at —5° C, 
palmitin at --45° C., and stearin at about +55° C. In the intestines the fat of 
- the food is acted upon by the bile and pancreatic fluids which convert some into 
soap and more into an emulsion in which conditions it is supposed to be absorbed. 

CARBOHYDRATES.—The carbohydates of the food, like the fats, contain carbon, 
hydrogen and oxygen only. In the carbohydrates, however, the hydrogen and 
oxygen have a certain constant ratio to each other. They are found always in 
the same proportions as in water, that is, two parts of hydrogen to one part of 
oxygen. Typical examples of carbohydrates are sugar, starch and dextrin. So 
far as the chemical composition of the carbohydrates is concerned, they could be 
formed by uniting carbon with water, and it is thought that this may be really 
what nature does in the leaf of the plant,—which is the laboratory where carbo- 
hydrates are formed. All the carbohydrates conform to the general formula 
CH,O. There are several products coming under this head which, in some re- 
spects, are quite similar and yet are the results of different processes and are in 
reality quite different products. Among these are starch, dextrose, maltose, lactose, 
cane. sugar and dextrin. These are all carbohydrates. All have formulae nearly 
identical, yet in action they are essentially different. They may be changed 
artificially from one form to another in some cases, and nature seems to be able 
to so change them quite readily. 


Starch—(C,H,,O;)n has quite a definite structure in the plant—varying slightly 
in different *plants—and quite uniform in physical appearance. It is white, non- 
crystalline in appearance, and insoluble in water. It is very abundant in vegetable 
foods, constituting on the average over fifty per cent of the total dry matter. 
It is therefore a useful animal food. Starch is acted upon in the system by the 
diastase of the intestines and converted into maltose. By the action of dilute 
acids it may be converted (hydrolized) into dextrose (glucose) or grape-sugar— 
a point upon which the glucose industry depends. While starch in the raw 
state is insoluble in water, when boiled for a considerable time it is rendered 
soluble. It is supposed that the starch granule is protected by a wall or layer 
of cellulose which does not yield readily to the action of the diastasic ferments.f 
Boiling, it is thought, may burst this cellulose layer and set the starch granule 
free. This view is supported by the fact that it is possible to render starch soluble 
also by grinding for a long time in a mortar which, likewise, must rupture the 
cellulose layer. 


Dextrose—(C,H,,0,) or grape sugar is found in nature in fruits and_ honey. 
It is a term synonymous in these later days, with glucose. It is thought that 
before being dissolved in the blood, starches and sugars are changed into dextrose. 
This may be accomplished by a ferment in the intestines called invertin. Dextrose 
is not a product of the action of diastase on starch but is the result of the action 
of invertin on maltose. It is also the sugar which is present in considerable 
quantities in the blood and urine of diabetic patients. 


Maltose—(C,,H.,0,,) or, malt-sugar is the chief end product of the action of the 
diastase ferment on starch. In the preparation of beer the maltose is produced by 
the action of the diastase on the barley starch which is thus changed into a product 
(maltese), which by the action of yeast is converted into alcohol. This same 
action goes on in the intestines except that the process stops with the formation 
of maltose. 


Lactose—(C,,.H,,.0,,) or milk-sugar has the same _ chemical formula as 
maltose but is quite a different product. It is not so sweet as the other sugars and 
appears much like starch. It is soluble, however, in water and is the carbohy- 
drate found in milk. It is present in milk to the extent of about five per cent, 
and is the sugar which by its transformation into lactic acid, makes possible the 
souring of milk. 


Cane Sugar—(C,,H,.0,,) or granulated sugar, is the most important sugar of 
commerce. It is not present in cereals in large quantities, but is found in abun- 


~*Halliburton. 

tSee Halliburton’s Text-book of Phys. and Path. Chem. There are differences of opinion on 
this point, but nothing, of an opposing nature, has been established and this article will adhere 
to the above opinion. 
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dance in sorghum, sugar cane, sugar beets and maple sap, having the same formula 
and properties from each of these various sources. It may be changed into 
glucoses by the action of invertin and may then be further changed by yeast into 
alcohol. 


Dextrin—(C,H,,O;)n is a product supposed to be intermediate between starch 
and maltose. It is always produced when diastase acts on starch outside of the 
body, but the amount produced in this way seems to depend largely on the tem- 
perature to which the mass is submitted. It may be changed further into some of 
the glucoses. Dextrin is used extensively as a base for the manufacture of 
mucilage and differs from starch in being soluble in water. Starch, if heated for 
a considerable time is gradually changed to dextrin. 


Cellulose—(C,H,,O;)n or fiber is a carbohydrate of the same chemical composi- 
tion as starch, but it is a decidedly different product. It is a colorless, insoluble 
material composing the cell walls and woody fiber of plants. In the human system 
the various ferments seem to have difficulty in dissolving it and hence we are 
in the habit. of cooking foods containing much fiber, so that the fluids of the body 
may get to the starchy material supposed to underlie the cellulose layers. The 
fiber or cellulose exists mostly in the rough, outer covering of the grain. In fact 
it may be said with truth that the fiber and mineral substances inhabit for the 
most part the same portions of the vegetable food products. 


LAWS OF NUTRITION. 


To illustrate fully and clearly the data presented in this bulletin we shall dis- 
cuss as briefly as possible some of the essential points concerned in the nutrition 
of man.* In discussing this subject we must look at the problem from two stand- 
points, first from the standpoint of the machine, and second from the physiological 
standpoint. These two views in some instances are antagonistic. 

Man is first of all a machine. His first duty, naturally, is to provide fuel for 
the maintenance of his bodily mechanism. What he eats in excess of this may 
fittingly be of a nature that conforms to his physiological and social surroundings, 
without special regard to its properties from the standpoint of nutrition. Food 
is supplied to the body then primarily as a fuel to maintain the temperature of 
the body and to furnish energy for bodily work. In this respect the comparison 
of man to an engine and of his food to the fuel supply of the boiler is a very apt 
one. Fuel is supplied to maintain the temperature of the boiler so that steam 
may be produced and work be done. Exactly in the same way, food is taken by 
man in order that his bodily heat may be kept up and the life processes may go 
on. Every contraction of muscle, even the beating of the heart and that con- 
cerned in the process of breathing requires the combustion of food material already 
in the body and food must be supplied from outside sources or these life processes 
are, of necessity, of short duration. The body, if unable to procure food or fuel 
from external sources, draws upon the stored up supply in itself, as in sickness, 
and the person is then said to “consume his own flesh.” 

A food is any substance which, taken into the system, builds tissue or yields 
energy which is of use in the performance of natural functions. 

To be a food, from a mechanical point of view, the substance must be capable 
of yielding energy, that is, it must be in a condition in which it can be burned in 
the body to produce heat and muscular activity. Foods are classified, mechanically, 
according to their heat producing powers in exactly the same way that fuels for 
a boiler are classified. 

Chemistry recognizes six general divisions of all foods, namely: 


1. Protein—(gluten, albumen, casein, etc.). 
2. Fiber—(cellulose). 
8. Carbohydrates—(sugars, starch, etc.). 


*It is exceedingly difficult to describe in non-technical language the principles of human nutri- 
tion, and while the discussions herein given are not very extended, possibly they may give to the 
average reader a somewhat clearer understanding of those laws. It may be well to state here that 
the author has felt for some time that altogether too much stress is laid on the concentrated food 
idea and what observations he has been able to make, together with a study of the nutritive pro- 
‘cesses as influenced by different foods have quite inclined him to believe that in the human system, 
at least, it is not so much the digestibility of the food that determines its value in the dietary, 
as its wholesomeness as influenced by compounds not considered, necessarily, as concentrates which 
are present and which in themselves may not be highly nutritious. - 

+See ‘‘Bunge”’ Physiologic & Pathologic Chemistry, Chap. IV. 
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4. Fats—(lard, tallow, butter, oils, etc.). 
5. Ash—(mineral matter). 
6. Water. ‘ 


The fixst three of these from the standpoint of fuel have nearly the same value,* 
that is, when a given weight of each is burned in the body it furnishes nearly the 
same amount of heat. Protein has a slightly higher value than have the other 
two. The fourth one,—fats, however, is as much more valuable than the first three 
for fuel as hard coal is more valuable than wood. It liberates more heat, and 
the inhabitants of the Arctic countries unconsciously recognize this fact when 
they relish so much fat and oil in their daily food. Fats are worth, for this pur- 
pose, about twice as much as the carbohydrates. The mineral matter or ash and 
the water in a food have no value as heat producers. Pound for pound then, as 
a source of heat and energy, starch and sugar, are worth nearly .as much as is 
lean meat (protein). From this standpoint alone starchy foods are much more 
economical than the concentrated protein foods, commercially the starchy foods 
being much cheaper than the protein foods. 

There is also a physiological side to view. A food to be a perfect food must not 
only yield energy but it must also repair waste tissue and it is always in the pres- 
ence of the protein compounds that this phenomenon is accomplished. In the 
average man at ordinary work there is wasted or used up about three and one- 
half ounces of protein per day; and this amount must be made up or supplied 
in the food or the physiological processes of the body will not be normal. Inde- 
pendent then of the fuel supply of the body must be this three and one-half ounces 
of protein to replace waste tissue caused by the performance of the natural, normal, 
physiological functions of the body. After this amount is supplied it is then a 
matter of economy to secure the balance of the requisite fuel where it can be 
obtained the cheapest, and naturally that place would be among the carbohydrates 
and fats. The science of a balanced ration is to furnish the expensive protein 
only so far as it is needed, and to make up the bulk or main fuel supply from the 
much less expensive carbohydrates and fats. 

Not all of the food that enters the system is utilized in the body.t There is a cer- 
tain amount that always escapes digestion and assimilation because of the con- 
dition in which it exists.§ The nutriment may exist in the food but it may be so 
incased in the cellulose wall that the fluids of the body are unable to get to it. 
Hence we say that one food is more completely digestible than another. This holds 
true especially with regard to foods containing a considerable amount of fiber. 
Entire wheat flour, for example, is less digestible than high grade patent flours,|| 
possibly because of the larger amount of fiber in the entire wheat, making it more 
difficult it would seem for the fluids of the body to dissolve the nutriment. For 
the same reason such foods as whole wheat bread really furnish less energy 
to the body than white bread, for greater effort is required of the system to digest 
it, and aS a consequence the body material used up in this effort must be much 
greater than with white bread. In other words, the cost of digestion of white 
bread must be less than with whole’ wheat bread and therefore the net energy 
furnished by white flour would be greater, it would seem, than by whole wheat 
flour.** 

There is however, another point of view—one not usually mentioned but surely 
as logical and just as pertinent. It is well known how essential it is that the 
food of cows, sheep and horses contain considerable fiber or roughage. Feeding 
the heavier concentrates without roughage would be liable to cause impaction 
of the intestines. While in man the intestine is much shorter, at the same time 
some bulk is desirable for exactly the same reasons that we feed roughage to the 
animals. The major part of the cellulose in wheat is in the bran,j; and that is 
the part rejected in preparing our high grade patent flour. Whole wheat flour con- 
tains some of the bran and hence more fiber than exists in patent flour from 


*Bul. 13, part 9, U. S. Dept. of Agr., pp. 1245-1249. 

tBunge, Chap V. : ET Aim AE 

tIt is a well established fact that foods vary in the degree of digestibility and furthermore that 
merci cone iiens, such as palatability, preparation of the food, etc., have considerable influence 
on this factor. 

§This refers especially to vegetable foods. It is believed that meats, well prepared, and milk, 
etc., are more or less completely digested. 4 : 

|| See Bul. U. S. Dept. of Agr., Office of Expt. Sta. Studies on Bread and Bread-making by Snyder. 

**See Armsby-Principles of Animal Nutrition. ; 

++Wheat contains 1.8% fiber while bran from the same wheat contains 9.0% fiber. See Henry’s 
Feeds and Feeding. 
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which white bread is made. Every one who has been concerned with the feeding 
of animals knows well the laxative effect of bran on the dairy cow and on the 
horse. There seems no reason to dispute the inference that its effect on man 
will be, in a measure the same. The human system has a very delicate digestive 
mechanism which it is to our highest welfare to keep in proper condition. Crowd- 
ing into the stomach, foods, which contain no fiber or ballast even though highly 
digestible* and economical, is an evil the magnitude of which has not been suffi- 
ciently realized. No particular nutritive value is claimed for fiber or cellulose 
in the human dietary,} but it favors the onward movement or the products in the 
alimentary canal and in this way tends to keep the system in a healthy tone. 
It has been shown that in some animals living on vegetable foods, life for a great 
length of time was impossible without considerable fiber in the food,f and it 
certainly seems rational to assume that man will be benefited if a certain amount 
of fiber exists in his food. 

As mentioned in Part Two, undoubtedly the original purpose of the modern 
breakfast foods was to correct the evils due to faulty nutrition and hence they 
were intended primarily for invalids. The first requisite of such a food was that 
it should be well cooked. After this it was subjected to the action of a ferment 
by means of which the starch was converted into sugar and dextrin. In this 
way it was said to be predigested. The normal process of digestion should begin 
with the food in the boiler on the stove where it is cooked for a long time until 
the starch granules have burst the cellulose wall enclosing them and are in a 
condition fit for solution in the body fluids. The first real act of digestion begins 
in the mouth where the cooked food is mixed with the saliva and because of the 
diastasic ferment there present a slight amount of the starch is changed to maltose 
(sugar) and dextrin. This process goes on for a time after reaching the stomach 
until the acidity of the gastric juice stops it. The next scene of action is in the 
small intestine where the remaining starch is converted into sugar and in this 
condition is absorbed by the blood. Food containing raw starch, when taken into 
the system, is not easily acted upon because it is thought the cellulose wall pro- 
tects the starch. Such foods besides being of small value, because of the fact 
that their starch is not readily available are frequently a positive harm for the 
reason before mentioned that delayed in their passage down the food canal, fer- 
mentations may set up which seem not in harmony with the natural digestive 
processes and indigestion with all its accompanying ills may be a result. No 
one will think of eating uncooked oatmeal and wheat. On the other hand break- 
fast foods of the so called predigested type are supposed to be thoroughly cooked 
and predigested in that the starch has been changed into malt sugar whereas the 
facts really are that they have been predigested in the majority of cases to but 
a slight degree§ and, if taken into the system without further cooking, constitute 
a constant source of danger from indigestion. An inspection of the analyses in 
the tables following will show to what extent predigestion has been carried on. 
It will be seen that in the major number of cases it has not been carried very far. 
It is hard to see how it can be true, as claimed that these foods are more nutritious 
than wheat bread, yet they are as a rule more expensive.|| That they have a field 
when properly prepared is not disputed but their original scientific foundation 
does not hold with the large number of breakfast foods now on the market and 
their extravagant claims** have thrown them, it would seem in some instances, 
wide from the truth. The public will do well not to rely for guidance on the 
claims of the manufacturer as printed on the package, many of which claims are 
without any reasonable foundation. 


*See note, page 10—Snyder. 

+See Halliburton Text-book on Physiological and Pathological Chemistry Cellulose. 
tBunge, Chap. V., pp. 71-72. 

§See Table III. Insol. Starch. 

|Table I. Comparative amounts obtained for 10 cents. 

**See page 15 
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PART TWO. 


It is well understood, by physicians, that quite a large per cent of ailments 
and diseases of mankind are primarily due to faulty nutrition. It is a very com- 
mon thing to meet a person suffering from disorders of the stomach or other ali- 
mentary organs, more or less directly traceable to the food consumed. Food either 
is not well prepared or such great haste is made in eating that it enters the 
stomach in a wholly unfit condition. Here, because of improper preparation, the 
digestive fluids of the body are unable to break it down easily, and putrefactive 
fermentations are liable to set in, resulting in the production of toxic substances, 
which bring about a condition Known as autointoxication as a result of which the 
blood becomes overloaded with refuse and poisonous material. Improperly cooked 
foods, too concentrated foods and hasty eating, it would seem, all may combine 
to tavor this condition. 


THE ORIGINAL BREAKFAST FOOD, 


Modern breakfast foods or the so called predigested foods were undoubtedly 
manufactured, originally, to ameliorate to some degree, this condition, and in some 
respects that end has been accomplished. But in this class of goods, as in many 
others, the original purpose, in most cases, has been lost sight of, consequently the 
name or brand now has comparatively no significance, and many of the claims 
seemingly, are not well taken. 

Much effort has been made, of late, by scientists to put the nutrition problems 
of man on a scientific basis, and their success is shown, in a degree by the 
prevalence of certificates of analysis on the outside of packages. It is an easy 
thing to print a chemical analysis on the outside of a package, but it is quite 
another thing to place thereon an analysis that gives one an insight into the value 
of that food from a nutritive standpoint. It is a common thing to see a breakfast 
food package nearly covered with technical statements relating to its good 
qualities, statements frequently misleading and sometimes quite fallacious. 


DISCUSSION OF RESULTS. 


Table II shows a complete analysis of the different foods examined. A glance 
at the column headed “crude protein” shows that there is a considerable amount 
of variation in this constituent. It will be noticed that by far the greater part, 
of these cereal products, consists of the carbohydrates which includes the starches, 
sugars and dextrin. It is this latter class that is altered in the treatment or so 
ealled predigestion of the food. The analyses given in Table II may be taken as 
representing, in a degree, the condition of the food before treatment,—the carbo- 
hydrates being then practically all starch.* After treatment the total amount of 
carbohydrates is the same except, that some of the starch has been changed to 
sugar and dextrin, and then appears (in Table III) under the heading “soluble 
in water.’ It will be noticed again (in Table II) that the oatmeals contain much 
more protein than do the wheat products. Protein is the most expensive com- 
pound in food stuffs, and hence from the standpoint of protein the superiority 
of oatmeal is apparent. It should also be observed that oatmeal, or the oat 
products, contain more fat than do the products from wheat, and for this reason 
also it is superior. These two facts are rendered apparent in the column headed 
“fuel value,’+ for here the different foods are compared with reference to their 
heat producing values and as we should naturally expect from the above, rolled 
oats. or oatmeal, leads as a source of fuel. The fuel value as computed on the 
following basis which has been demonstrated to be substantially correct.t 


EMU ren ete eta Se ceals| ivtydaaiye: wieiets el eaapryss viene BezusC eh okel & 5,900 calories per gram 
EG rey eae ever Wn sa tects HE Rae a Spc iat sia agak ener ey «bona 4,200 f 

EUG trp ear mere MAOH eLaUb taba’ ey neat Geog raiceth * parle dais 9,300 = yj 7 
WALDGRy.Gralese ay Pel tae sh Lutte ls teh betiaonel hes ausenrt sie lem 4,200 4 of i 


*Of course in the original condition before treatment there are some carbohydrates present, 
other than starch, such as the Pentose carbohydrates, etc., but starch constitutes by far the major 
portion. 

+The fuel value of a food stuff as determined by the calorimeter is higher as a rule than when 
burned in the body, hence it is not strictly correct to take, as thoroughly accurate, the values _as 
determined by the calorimeter. 

tBul. 84 Internal Revenue Dept. Ottawa. 
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On the above basis the foods in Table II were computed. To illustrate we will 
compare No. 129 Pettijohn’s Breakfast Food with No. 130 Quaker Rolled White 


Oats. 
No. 129—Pettijohn’s Breakfast Food: 


Broce ky) SI Aide, Mme aE EAN 12.11%x59 equals 714.49 calories 
DU 0) 3} oO Rene ACN NR Ba nh ape De ND 2.30%x42 % 96.60 “5 
CaN Loe MUR vets 08 tap aa aie en Ee 2.50% x93 3 232.50 7 
Carbohydrates oily (we Wa HR ok Ae 71.08%x42 if 2985.36 oy 
EGE MIE! spe 12s ih ot RN VR re 10.48%x0 
PREF OE. ecu elicits atl, SO Raa 1.58%x0 
Rr GeRR saa he IS AN eM, ga i cote 100.00% . .* 4028.85 Z 
No. 130—Qaker Rolled White Oats: 
Protein: 1) Hr. Dies Taal .- 17.55%x59 equals 1035.45 calories 
BAD EDT ease AON oles ema be oe cay all 2.40%x42 # 100.80 f 
AOA eh A ey ft Mie dl Rad LAN 7.20%x93 ‘i 669 .60 4 
Warbohyarates: "wie mies aa ine 61.66%x42 rs 2585.52 Y 
IMGISE Ure ystein setecAvsRys Ge loeeat tease Eyer eee 9 .40%x0 
NTS) OTE SURE DOA Be mn AO Oy A 1.89%x0 
PO Gallas obits out cwstecec kN celine Mapas 100.00% oe AONE Sid ‘ 
The fuel value of Quaker Oats is....°........ 4391.37 calories per gram 
SA saa, SN AT Meter Biol oravsyiatofoyol tse ae Mena ets O 4028.85 : i = 
Balance in favor of Quaker Oats........... 362.52 i‘ . 2 


The term calories as used above is simply a technical term used to designate’ 
a certain amount of heat. It is sometimes called a heat unit and really means 
the amount of heat required to raise one gram (15.5 grains) of water through a 
temperature of one degree centigrade. (1 4-5° Fah.) 

Table III deals with that which is soluble and insoluble in water. Of course 
the object of digestion is to convert the insoluble food into a soluble substance so it 
may be dissolved by the blood. The column headed “protein” in this table, while 
referring to the amount of nitrogen compound soluble in water, at the same time 
does not indicate that these nitrogen compounds have been to any extent predi- 
gested. In fact qualitative tests failed utterly to show peptone, the presence of 
which would have been an indication of the partial digestion of the protein. 
Where there has been any predigestive action it has been confined entirely to the 
starch. The columns headed “sugars and dextrin” show to what extent this pre- 
digestion has been carried on. The column headed “soluble starch” shows to what 
extent cooking has rendered the starch soluble. It should be observed that, aside 
from what has been converted into sugar and dextrin very little is left as free 
soluble starch. Further, a glance at the column headed “insoluble starch” will 
show that in the majority of cases but little of the starch has been changed. The 
exceptions clearly show in the table. The natural process that starch goes through 
in the system, and the process some of these prepared foods have gone through, 
is a malting process, by means of which, owing to the action of a peculiar fer- 
ment,* the starch is converted into a malt-sugar (maltose). It should be noted,’ 
in this respect, that malt-sugar and not grape-sugar is the end product of the 
action of this ferment. Hence malt-sugar, not grape-sugar, is naturally present in 
these malted foods. Grape-sugar is a term synonymous with glucose, and it is 
safe to say, that if much grape-sugar is present, it is present as an added and not 
as a natural product. Indeed, qualitative tests failed to show the presence in 
appreciable amounts of grape-sugar or glucose. There are a few foods, which as 
yet we have not had the opportunity of fully examining, that do contain consider- 
able grape-sugar but, as said before, it has been added in the form of commercial 
glucose. A claim therefore that grape-sugar is the sugar present, is based wholly 
on a wrong interpretation of the malting process or else it is a confession of the 
addition of commercial glucose to the product. 

As these products have been placed in competition with some of our staple 
articles of food such as meats, wheat bread, etc., Table IV and Table V are inserted 
to compare some of them purely from the mechanical or fuel standpoint. 


*Diastase Ferment. 
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Such statements as the following are made,—“‘One package (one pound) is equal 
to four pounds of oatmeal in nutriment,”’ Another, “This food is particularly recom- 
mended for nursing mothers to increase the quantity and quality of the breast 
milk,” etc. Another, “This is a condensed food, about four heaping teaspoonfuls 
being sufficient for the meal,” etc. ‘One pound of this food is equal to ten pounds 
meat, wheat, oats,” etc.* 

The above are, simply, examples of the arguments presented and statements 
made in the abundance of literature accompanying, these foods. It seems quite 
impossible to place any reliance on such statements. It is to be regretted that 

anxiety to create a market for these goods seems to lead the manufacturers to 

depart so widely from the exact facts. Most of the breakfast foods are manu- 
factured from wheat and oats and, as the fountain cannot rise higher than its 
source, so it is likewise impossible for these foods to contain more nutriment 
than exists in the products from which they are manufactured. They have a 
place in the human dietary and properly prepared, in this place, they are valuable 
and legitimate foods. It is, however manifestly out of place to attempt to make 
them constitute the entire meal, and persons suffering from faulty digestion will 
do well to rely for guidance on sources other than the outside of the breakfast food 
package. 


FIBER IN BREAKFAST FOODS. 


It is well to note in connection with the cereal products mentioned in this bulle- 
tin that they contain considerable fiber—much more than is found in white wheat 
bread and patent flour. As explained abovey this means that pound for pound the 
nutrients in the breakfast foods are less digestible than are the nutrients in the 
patent flour and white bread.t Not only this but what is digested must be at a 
greater cost to the system. On the other hand this very fiber that contributes to 
the lower degree of digestibility may be the means of making it more wholesome 
because it gives buoyancy and bulk to the meal and aids the digestive organs in 
their peristaltic actions. 

Some of these foods are exceedingly palatable and we must recognize that such 
points as these have a very important bearing on the selection of human food; and 
man, for some time to come, will undoubtedly be willing to pay considerably 
beyond the intrinsic value of the goods if they are but pleasing to the eye and taste. 
He can be put on the engine basis so far as the fuel supply for his body is con- 
cerned, but beyond this are his physiological functions to maintain and his aesthetic 
nature to please. 


*Adapted from an advertisement concerning Grape Nuts. 

+See § note page 10 

tDr. Gudeman in some artificial digestion experiments conducted with prepared foods vs. raw 
foods secured results which he expresses in the following language: ‘‘It was found that the raw 
cereals, if sufficiently cooked, were as quickly digested as the best malted cereals, more quickly 
than the prepared cereals, and a large majority of the so called malted cereals.’’—Journal American 
Ch2mical Society, March, 1904. 
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Lab. 
No. 


101—B 
102—B 
103—B 
104—B 
105—B 
106—B 


107—B 
108—B 
109—B 


110—B 


i11—B 
112—B 
1138—B 
114—B 
115—B 
116—B 
117—B 
118—B 
119—B 
120—B 
121—B 
122—B 
123—B 


124—B 


125—B 
126—B 
127—B 
128—B 
129—B 
130—B 
131—B 
132—B 
133—B 
134—B 
135—B 
136—B 
137—B 
138—B 
139—B 
140—B 
395—B 
396—B 
397—B 
398—B 


399—B 
400—B 


403—B 
404—B 


STATE BOARD OF AGRICULTURE. 


CABLE Sr 


Trade name. 


Cream Shortened Sticks.... 


Grane INUMtSGatevs betes eelne 
Malt sO lal 20) oles ails ie ar ated 


Malt-Wheat BISCUI be Mecainiee 
Malted Zwieback........... 
KomilKTispeeei yt eee 
Malta=Vitaeeikrc ote ot welts 
SHOT CE re eabydeslelaoe tats chine de 
Toasted Corn Flakes........ 
Cera Nut Plakes! 29.2... 
Bourdeau Flakes........... 
Malt-Too Flakes........... 
Norka Malted Oats....... Gi 
H.'S:)RollediAwenas. 20. 20 


ood RIAN create Moped ata 
Ralston’s Hominy Grits.. 


he atle tay Akon <a eiares | 
Pillsbiry7siVaAtoOsi see a ee 
Cream of Wheat........ Ay ts 
Mother’s Crushed Oats......| 
Pettijohn’s Breakfast Food. . 
Quaker Rolled White Oats..| 
American Flaked Oat Groats| 
Pillsbury’s Flaked Oat Food. | 

Sno wablakesiys epee on 
Shredded Whole Wheat..... 
Hat-ACBIscllitn ad. eee 
Gum Gluten Ground........ 
Gum Gluten Breakfast Food. 
Gluten—20%.............. 
Vigor-O AT ateite 
Tryabita Food a ars 
Voigt Cream Flakes......... 
Manlunlakes se ti arucis ale i 
Osfoandsnlakessen seme eke 
HIAKEO fas hoes Sy eee PEL 


AVON Eh ili Sheri) wane 
EEX CELOW re. fan heittoe mete 


The National Cereal Co., ‘itd. 


Manufactured by 


Battle Creek Sanitarium 
Hood: Cont sae ayy see 
Battle Creek Sanitarium 
ROOGEW@ ORE te ine neato 
Battle Creek Sanitarium 
HoOOGICo ee eee me 
Battle Creek Sanitarium 
HOOGICOR Ter eee eens 
Battle Creek ~Sanitarium 
Hood CO Wak, wa Nee 
Battle Creek Sanitarium 


Health Faod'Co.....24 57. 
Postum Cereal Co., ltd...... 
Lansing Pure Food Co.,ltd.. 

Com. Travelers & Farmers 

National Food Co........ 

Manfrs. & Retailers’ Assn., 


Lambert Good Food Co.,ltd. 
Lambert Good Food Co., ltd. 
The Korn Krisp Co.,Itd..... 
Malta-Vita Pure Food Co.... 
The Force Food Co......... 
Sanitas Nut Food Co.,ltd.... 
National Pure Food Co., Itd.. 
Bourdeau Food Co.,ltd..... 
Malt-Too Flake Food Co..... 
Malted Food Co.,Iltd........ 
The American Cereal Co..... 
American Rice Food Mfg. Co 
Robinson, Danforth Milling 


Gt. Western Cereal Co... 
American Cereal Co 
American Cereal Co........ 
American Cereal Co......... 
Pillsbury-Washburn Co..... 
Deeming-Palmer Milling Co.. 
The Natural Food Co....... 
Grocers Specialty Mfg. Co... 
Pure Gluten Food Co....... 
Pure Gluten Food Co....... 
Sanitarium Food Co........ 
Vigor-O Health Food Co..... 
Tryabita Food Co.,ltd...... 
Voigt Cereal Food Co.,ltd... 
Hygienic Food Co.......... 
Oxford Pure Food Co. 

Battle Creek Flaked Food| 

es, ltd 


rr er ar) 


Place of manu- 


facture. 


Battle Creek... 


Battle Creek... 


Battle Creek... 
Battle Creek... 
Battle Creek... 


Battle Creek... 
Battle Creek... 
Mansings”, ci.5.00 


Battle Creek... 


Battle Creek... 
Battle Creek... 
Battle Creek... 
Battle Creek... 
Battle Creek... 
Biltalosiertoe 
Battle Creek... 
Grand Rapids. 
Battle Creek... 
Battle Creek... 
Battle Creek... 
Chicago....... 
Matawan, N. J 


St Wouis-eeeee 


St. Louis)..j.5 .: 
Lockport, N. Y 
Minneapolis... 
Minneapolis... 
Chicago 
Chicago. 
Chicago.. 
Chicago.. Bh 
Minneapolis. . 

San Francisco. 
Niagara Falls.. 
Battle Creek... 
New York..... 
New York 


Owosso.....:. 
Battle Creek... 
Grand Rapids. 
Battle Creek... 
Detriotech i oe 


Battle Creek... 
Lake Odessa... 
Battle Creek... 


Biiiial Onis. ie. 
Battle Creek... 


Bee Fe OC + CO 


Nwr 


RENN NNe bh 


Re 


Price per 
package.t 


$0 15 


*Includes weight of Woes. 
+Large amounts usually at reduced rates. 
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TABLE II. 

5 & 

o 

Zz i S 

> 2 5 

5 Trade name. 5 z 

= fe us) 

ue ° 2 

3 a Ss) 

4 NS < 
RO — 3h VGQTANIOIS aicicnsel a vesarece eles siavaiatauee.« 9.97 13.42 
102——B'!|) Granose Blakes).j.) 0s <jajsroe ete ace «| 11.08 11.49 
TOS——Bial WWACDAGCK A. sists tak oc hoya Sieherere,s 10.64 | 14.31 
104—B) |) ‘Granose:Biseultiecic0s snes wes 210) 9.74 2 
105—B | Toasted Wheat Flakes......... 10.05 9.48 
106—B | Cream Shortened Sticks........ 8.35 8.65 
TOF——Be| Grape=-Nutsiiic sectel Giexs.)q wevele 8.00 12 vo 
TOS— Bt PMalt-Olays eT. ores cle Wievesets. 7.10 13.08 
109—B | Grape-Sugar Flakes............ 8.13 10.27 
LO =—=E3 71| WONICULTLL EY aiaiorn: onexerereve ci «ets atensrere. 8 9.07 12.99 
111—B | Malt-Wheat Biscuit........... 8.45 W273 
112—B | Malted Zwieback.............. 9.22 14.66 
A — 95 | IROUMAKTISIN o/s ates. cles aa aus cfersistare 8.00 10.27 
AB Malt a= Vite cin citieseng widee onetevele’s 8.93 11.84 
Mel — a P SEOTCOh: srateractse seek ho crece evans sisterohe 10.44 SZ, 
116—B | Toasted Corn Flakes...........| 9.63 9.21 
117—B | Cera Nut Flakes............:.. 7.80 13.16 
118—B | Bourdeau Flakes.............. 8.82 10.53 
119—B | Malt-Too Flakes.............. 9.59 10.71 
120—B | Norka Malted Oats............ 9.28 15.79 
121—B | F.S. Rolled Avena............ 9.68 18.42 
122—B | Cook’s Flaked Rice............ 1165 8.78 
123—B | Ralston’s Health Breakf’t Food.) 11.07 RSS 
124—B | Ralston’s Hominy Grits........ 11.63 8.51 
TI5—BeUWiheatlets s/o 0 tals Adele voce ceclels UPA 14.13 
126—B | Pillsbury’s Vitos.............. 11.19 13.08 
127—B | Cream of Wheat............... 11.62 13.08 
128—B | Mother’s Crushed Oats......... 9.35 18.25 
129—B | Pettijohn’s Breakfast Food..... 10.43 PAs bal 
130—B | Quaker Rolled White Oats...... 9.40 17.55 
131—B | American Flaked Oat Groats....| 9.12 18.42 
132—B | Pillsbury’s Flaked Oat Food....| 9.70 16.14 
133——B) |) Snow Blakes (0) s Rosrnt. Wels ee 20) 13.60 
134—B | Shredded Whole Wheat........ 8.91 id) 332 
135—B | Eat-A-Biscuit................ “102 9522 
136—B | Gum Gluten Ground........... 10 .62 44.13 
137—B | Gum Gluten preenaestt Food. 9.45 54.38 
138—B | Gluten—20%.. 10.53 15575 
TS9——Bya| MWASOTHON b!. seycet ats Ate verckel caeieges 8.97 9.90 
140—B Tryabita HOOG Meroe a eaets ee 9.60 TTTS2 
395—B | Voigt Cream Flakes............ 9.62 9.12 
396-6) Maplinlakes |. ie ns clint es 8.61 8.78 
SO) Oxtordsblakel. Wao. the elas chee 9.40 LAT LS 
SOS — bs) RIAkK=Otays oie cremsees «ls ce niee tele 8.72 15 70 
399—B | Crecsent Wheat Flakes......... 9.50 9.30 
400—B | Wheate-Nut.................. 8.10 9.19 
4035——BirlPAVAPOPa seins aeiie uidcitie soleil cine ake Op? 14.46 
20 A———En EX COlO me ni ystconcic.c ahs Stee e ues 8.27 8.79 
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% Carbohydrates. 


BRO HERERO NRRERHO FHOOCOCO 


Noro -» 


BROrON NNNOF 


BHO Pee HR OOH 


NNW HFPNNNY NNOCOD WWHEN NNKOO FORRFN NHENNO HRFORFO FNONW FNANE 


% Crude fiber. 


BWR WO WHEN NNHKOO NBER BREE OO HORROR WWWNHE WNHNHERE NKNKERK NWRNe 


Full value in cal- 
ories per gram. 


BHWO ANDO WORT HYNOR PORRO TOYNND WHER PENN NONNN wonne 
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TABLE III. 


Soluble in water. 


Labora- 

Jan’ num-|} Insoluble 

er. starch. d Soluble 

% Total. % Ash. |%Not ash.|%Protein.|% Sugars |% Dextrin.| starch. 

101—B... 61.32 14.16 1.76 12.40 0.78 2.75 3.42 | present. 
102—B... 65.93 9.09 2.42 6.67 OV trace 2.56 | absent. 
103—B... 57.08 14.08 1.46 12.62 0.83 2.93 3.70 | absent. 
104—B... 63.45 12.08 2.78 9.30 -1.10 trace 4.12 absent. 
105—B .. 51.92 27.29 2.20 25.09 0.77 10.43 6.10 | absent. 
106—B... 70.16 9.60 1.30 7.30 0.92 1.75 2.00 | trace. 
107—B... Soule 43.76 1.86 41.90 1.27 16.48 14.76 | absent. 
108—B... 57.60 22.34 2.72 19.62 2a 9.09 4.90 | absent. 
109—B... 62.67 15.05 1.28 VETS? (7/ 0.57 eG 4.10 | absent. 
110—B... 43.57 31.54 2.58 28.96 1.27 3.40 13.02 | present. 
111—B... 47.20 31.90 WeiGe 30.17 1.14 18.43 2.68 | absent. 
112—B... 60.32 13.65 155 12.10 0.92 5.05 1.48 | trace. 
113—B... 51.97 27.48 2.38 25.10 0.55 7.65 5.20 | present. 
114—B... 37.02 39.90 2.56 37.34 1.26 gals} 13.64 | present. 
115—B... 20.20 55.15 2.80 52.35 0.68 5.71 14.42 | trace. 
116—B... 70.00 10.34 1.61 8.63 0.31 trace 1.18 | present. 
117—B... 64.59 TIES5 1.86 9.49 0.77 2.08 5.80 | present. 
118—B... 39.15 SanoD, 2.42 Soals 0.83 5.38 11.00 | present. 
119—B... 61.68 16.65 2.40) 13.90 als: S35 185} 5.90 present. 
120—B... 17.59 50.95 2.55 48.40 1.64 10.70 14.80 | absent. 
121—B..., 52.49 10.50 0.84 9.66 1.30 trace 3.90 | absent. 
122—B... 68.60 10.10 0.16 9.94 0.88 trace trace | absent. 
123—B... 72.86 10.00 0.95 9.05 9.79 trace 4.36 | absent. 
124—B... lbs 2.75 0.30 2.45 To TEACH [isvtaptiete aus Baebe absent. 
125—B... 64.40 8.30 0.82 7.48 2.63 trace 5.18 | absent. 
126—B... 69.81 10.76 0.42 10.34 9.71 trace 1.02 trace. 
127—B... 67.44 16.78 0.28 16.50 10.57 trace 1.60 absent. 
128—B... 54.44 10.42 1.28 9.14 1 a3 trace 5.14 absent. 
129—B... 66.82 7.62 1.18 6.44 2.18 trace |. 3.50 absent. 
130—B... 56.06 7.52 0.70 6.82 1.32 trace 5.46 absent. 
131—B... 54.36 9.26 22 8.04 1.46 trace 4.36 | absent. 
132—B... 55.55 11.80 1.30 10.50 1.18 trace 5.28 absent. 
133—B... 61.35 iT 56 1.06 10.50 1.64 trace 3.96 absent. 
134—B... 57.69 17.90 0.74 17.16 0.92 trace 6.56 present. 
135—B... 36.92 42.60 1.98 40.68 1.46 5.63 18.65 
136—B... 30.00 38.14 0.74 37.40 24.63 ae aT ne OV absent 
137—B... 30.44 37.36 0.74 36.62 33.02 DE TY A ees icakeat oh dae absent. 
138—B... 57.36 16.20 0.93 Loe27 0.92 5 4.50 | present. 
139—B... 61.86 16.10 2.60 13.50 0.97 trace 7.80 | absent. 
140—B... 61.52 14.10 2.68 11.42 0.77 trace 8.58 present. 
395—B... 61.52 15.24 1.54 13.70 0.83 trace 9.50 | present. 
396—B... 55.32 24.96 1.94 23 .02 1.42 trac 8.70 trace. 
397—B... 58.86 17.26 132 15.94 0.99 trace 13.00 present. 
398—B... 50.43 20.50 3.26 17.24 1.45 trace 11.51 | absent. 
399—B... 60.60 18.26 3.16 Gs il) 0.92 trace 5.20 present. 
400—B... 38.14 41.50 1.28 40.22 0.92 9.17 16.68 present. 
403—B... 62.37 13.78 3.16 10.62 3.81 trace 5.00 present, 
404—B... 39.50 40.60 1.88 38.78 be algl 6.13 25.50 | absent. 
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CONCLUSIONS. 


1. The breakfast foods are legitimate and valuable foods. 

2. Predigestion has been carried on in the majority of them to a limited degree 
only. , 

a The price for which they are sold is as a rule excessive and not in keeping 
with their nutritive values. , 

4. They contain as a rule, considerable fiber which, while probably rendering 
them less digestible, at the same time may render them more wholesome to the 
average person. 

5. The claims made for many of them are not warranted by the facts. 

6. The claim that they are far more nutritious than the wheat and grains from 
which they are made is-not substantiated. 

7. They are palatable as a rule and pleasing to the eye. 

8. The digestibility of these products as compared with highly milled foods 
while probably favorable to the latter, does not give due credit to the former, 
because. of the healthful influence of the fiber and mineral matter in the breakfast 
foods. 

9. Rolled oats or oatmeal as a source of protein and of fuel is ahead of the 
wheat preparations, excepting of course the special Gluten foods, which are mani- 
festly in a different class. 


APPENDIX. 


The methods of analysis in the main were those adopted by the Association 
of Official Agricultural Chemists. 

The water soluble was determined as follows:—Five grams, of the finely ground 
material, was weighed into a wide mouthed, rubber stoppered bottle and treated 
with 100 c. ce. water. It was then placed in a rotating apparatus and rotated for 
12 —16 hours (over night) at the temperature of the laboratory room. The power 
used being a small fan motor. It was then removed, the solution and substance 
washed into a 250 c. c. flask made up to the mark and filtered. Aliquot portions 
were then taken to determine water soluble, nitrogen, dextrin and maltose (sugar). 

Total Soluble—50 c. ec. filtrate corresponding to 1 gram of the original was 
evaporated to dryness on a steam bath in a weighed porcelain dish. This was then 
dried for one hour in a self regulating electric drying oven at 150° C. and weighed. 
Increase in weight—total solids soluble in’cold water. 

Ash.—The above total solids was ignited in a muffle at a low heat until all the 
carbon had been oxidized. This product substracted from the weight soluble gives 
“Solids Not Ash.” 

Nitrogen.—50 ec. ec. original filtrate—=1 gram food, was digested in a Kjeldahl 
flask as for the estimation of nitrogen in the usual way. The result multiplied by 
6.25 gave the protein equivalent as in the table.* 

Sugar was determined in the usual way by using Allihn’s solution and esti- 
mating the reduced copper by means of a Ferric salt and Standard Potassium Per- 
manganate Solution. 

Dezrtrin.—50 ce. c=1 gram substance was evaporated nearly to dryness and 
treated with 100 c. c. 90 per cent alcohol. The precipitate dextrin was filtered on 
a tared filter and washed, dried and weighed.+ 

Soluble Starch.—The clear solution was tested qualitatively for starch in solu- 
tion by means of a very dilute Iodine Solution and found, in but a few cases, in 
remarkably small amounts. j 

Insoluble Starch, represents the carbohydrates remaining after the water soluble, 
not ash, and protein have been removed. Direct determinations of starch were 
made and checked reasonably close with the figures under this head. It includes 
‘starch, small amounts of the pentose carbohydrates, etc. 


*It has been quite firmly established that the proteid compounds from different sources have 
varying percentages of nitrogen but recognizing that these Breakfast foods are a combination of 
cereals in some instances have prompted us to use the original factor Nx6.25 believing we have 
by so doing secured a better comparison. 


_tThe alcohol precipitate here is not pure Dextrin but may contain traces of proteids not thoroughly 
-liminated. 
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SEED TESTING FOR FARMERS. 


PURITY, VITALITY. 
BY B. 0. LONGYEAR. 
Bulletin No. 212. 


“What will the harvest be?’ This is a question which depends for an answer, 
to no small extent, upon the character of the seed sown. For no matter how 
fertile the soil nor how well prepared the seed bed if the seed is lacking in vitality 
or freedom from noxious weed seeds the highest results cannot be realized. That 
we shall reap as we have sown is doubtless accepted by every agriculturist, in a 
general way, and yet a great deal of poor seed, often containing seeds of the vilest 
weeds is sown every year in this State. Many of these seeds are brought from 
other states and from Europe and in this way some of the worst weeds from other 
parts of the world have become established on the farms of Michigan where they 
have found a congenial home and from which they can not be eradicated except 
with much labor and expense. The possession of some knowledge in the selection 
and testing of farm seeds is therefore highly important to the farmer. 

It is the purpose in this bulletin to give some short, simple directions for exam- 
ining and testing farm seeds, together with descriptions and figures of a few of the 
commonest and worst weed seeds found in such seed. Seeds may be deficient in two 
respects,—first in purity, second in vitality. Impurities usually consist of— 

(a) Inert matter, such as hulls and pieces of stems, fragments of quartz or 
other mineral substances, insect castings, etc. 

(b) Seeds of noxious weeds. 

Inert foreign matter may be present from lack of care and thoroughness in 
cleaning the seed, or in some cases may have been purposely added to give more 
bulk and weight to the seed. In some cases quartz sand screened to the proper 
size has been used even in considerable amounts, as an adulterant. 

The presence of weed seeds is due, of course, to the presence of weeds in the 
fields from which the seed was harvested and to insufficient care in cleaning. Occa- 
sionally too, seeds are adulterated by being mixed with other seeds closely resem- 
bling them. In this case the seed used as the adulterant is cheap and from some 
inferior kinds of plants. 

Vitality of seeds is dependent upon their age, proper maturity when harvested, 
care in harvesting, and proper storage. In many cases, doubtless, old seeds of 
low vitality have been mixed with new seed, by seedsmen, in order to get rid of 
old stock. In any case a germination test is necessary in order to learn the vitality 
of a given sample. 

While the foregoing remarks apply especially to seeds of clover, alfalfa, and the 
grasses, they are also applicable in a measure to larger seeds such as corn, beans, 
oats, wheat, sugar beets, ete. 


PRELIMINARY EXAMINATION FOR IMPURITIES. 


In making an examination of any sample of seed a person should be supplied 
with a few inexpensive articles all of which, with perhaps the exception of a lens, 
can be found in any home. The lens may be any simple pocket magnifier giving 
an enlargement of about five to ten diameters. Such lenses can often be purchased 
at jewelry stores or the local optician’s for twenty-five cents, for a single lens, 
or forty to fifty cents for two lenses. A sheet of foolscap or other smooth white 
paper and a fruit knife or pocket knife complete the outfit for this work. The 
paper may have the edges turned up about one-fourth of an inch which will pre- 
vent the seeds from rolling off during examination. 

For the examination of clover, alfalfa and similar seeds one or two tablespoon- 
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fuls of seed should be placed in a pile on one side of the paper, which should be 
laid on a table near a window. Then, holding the lens in one hand, with the 
knife blade draw small quantities of the seed frqm the edge of the pile, spread 
them out so that each one can be readily seen and examine them carefully through 
the lens. Remove all foreign material, including the weed seeds to one corner 
of the paper while the remaining clean seeds are pushed to one side. Continue 
this process until all of the sample has been thoroughly sorted. Two piles have 
now been formed, one consisting of clean seed, the otber of impurities containing 
the weed seeds. 

If a delicate balance were at hand it would now he possible to determine the 
per cent of impurities by weighing both piles and dividing the weight of the im- 
purities by the weight of the sample before sorting. However, it is possible to 


Fig. 1.—Examining clover seed for impurities and weed seeds. Place the eye close down 
to the lens. 


gain some idea sufficient for a rough estimate by comparing the size of the two 
amounts. The weed seeds may be carefully saved in a small dish or vial for 
further examination and a sample of the clean seed counted out for a germination 
test. 


THE GERMINATION TEST. 


The value of this test will depend to a considerable extent upon the care with 
which it is performed. The necessary articles are a soup or dinner plate, with a 
somewhat smaller plate or a pane of glass for covering it, and some pieces of 
rather thick, clean cloth. For one or two samples of small seeds a tea saucer 
covered with a piece of window glass will be found ample, while the cloth, when 
folded, may be about three by’ four inches in size. 

The seed for testing is first to be thoroughly mixed and one hundred seeds 
counted out, taking them just as they come, regardless of size or plumpness, the 
idea being to get as nearly as possible an average sample. A piece of the cloth 
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Fig 2.—Clover seed and weed seeds separated. In the sample shown the weed seeds consti- 
tuted a little over one per cent of the total weight of the sample. 


Fig. 3.—Testing for vitality; one hundred seeds placed on a fold of the moistened cloth. 
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is now dipped in water until thoroughly wet, then squeezed partly dry, after which 
the counted seeds are to be sprinkled over one-half of the cloth and the other half 
folded over upon the seeds. This is placed in the larger plate and covered with 
the smaller plate or the piece of glass to prevent drying out. If thin cloth is used 
jt should be folded across two or three times in opposite directions to secure suffi- 
cient thickness. 

Prepared in this way several samples may be placed in the same dish which is 
to be kept in a room where the temperature is comfortable for a person to live, 
and where the night temperature does not fall much below 50°. By using a larger 
number of seeds the accuracy of the test is increased, however, it is well to use 
some number, like one hundred, which enables one to readily estimate the per 
cent of vitality. If two or more lots of seeds are being tested in the same dish 
they should be carefully labeled to avoid mistakes. This may be done by marking 
a number on the cloth with ink or colored pencil, before wetting, this number to 
correspond with a similar number on a sheet of paper. This sheet should also 
have a record of the date when the seeds were placed in the tester. The seeds 
may be examined every twenty-four hours, the seeds which have germinated 
and have sprouts about one-fourth inch long being removed, counted and recorded 


Fig. 4.—The seeds folded in the cloth and covered with a plate of glass. 


on the sheet of paper, after which they are thrown away. At the end of ten days 
the total number of seeds which have sprouted out of a hundred, will represent the 
per cent of vitality of the seed. Some seeds do not sprout as quickly as others 
and the length of time for making the test will need to be somewhat lengthened. 
Thus with sugar beet seed it is customary to allow fourteen days for the com- 
pletion of the test, although the number sprouted at the end of one week is 
estimated. 

With large seeds like those of corn, peas, beans, etc., a little time may be gained 
by soaking in water for a few hours before placing them in the tester. The cloth 
should not be kept too wet or the seeds will tend to rot but if they are getting too 
dry, a little water may be sprinkled on the cloth. If it is desired to use the 
cloth again for testing seeds it should be dipped for a few minutes in boiling water 
to destroy any molds which may be growing on it. A soup plate of sand may also 
be used for testing seeds, especially large ones. In this case the seeds may be 
placed on the sand, which has been moistened and leveled, and covered with about 
one-fourth to one-half inch of sand and again moistened, or they may be laid 
on the level sand and covered with a moistened piece of cloth, the whole to be 
covered with a pane of glass. “a 
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Blotting paper and filter paper may also be used in place of cloth with very 
satisfactory results. This is the usual method pursued by the writer in seed test- 
ing, the paper used being a thin, gray absorbent paper much like that used by 
druggists for filtering liquids. This paper is first folded in several thicknesses 
marked and moistened, after which the seeds are sprinkled between a fold and 
placed in the testing plate. 


EXAMINING THE WEED SEEDS. 


The weed seeds which have been separated from the sample of clover, alfalfa or 
other seed under examination, should be carefully sorted under the lens, and 
identified if possible. This work requires careful attention to details, in order 
to be satisfactory, and the person with little or no botanical training may not 
expect to do much in the naming of the weed seeds which will be found. How- 
ever, it will be possible for many persons to identify some of the more common 
weed seeds which occur in clover and alfalfa and which would be a nuisance if 
sown on a field not previously infested. 

In order to make this naming of weed seeds as easy as possible figures from 
photographs are shown of a few of the most importance. These figures are en- 
larged to about the same extent as if they were being seen through a low power 
lens. Short descriptions of each kind of weed seed shown are also given and these 
should be carefully studied in connection with the picture. 

This work of identification should be done by daylight if possible, the weed 
seeds being placed on a sheet of smooth white paper on a table, near a window. 
The lens, if without other support, should be held with one hand at the proper 
distance from the seeds and the eye placed close down to the lens. Then with a 
small bladed pocket or pen knife, or even a Sliver of wood, the seeds may be sorted, 
those of one kind being placed together. A record should be kept of the number 
of seeds of each kind found in the sample and if a known part of a pound has been 
used the total number of weed seeds in a bushel may be estimated. 

Most weed seeds can be distinguished from the seed with which they are mixed 
by some difference in size, shape, markings on the surface, and color. In some 
eases, however, the difference is so slight as to make it difficult for an inexperi- 
enced person to tell them apart. This is especially true in the case of seeds of 
dodder or “Love vine” which sometimes occur in western grown clover and alfalfa 
seed. In fact seed known to come from the west or from Europe should always 
be carefully examined for these weeds. Two species of dodder are to be looked 
for in clover and especially in alfalfa seed. These plants have the habit of grow- 
ing as parasites upon the plants about them. They are very simple little vine-like 
plants without leaves but consisting of slender, yellowish, wiry stems which twine — 
about the clover and alfalfa plants causing them to die down. Sometimes whole 
fields of alfalfa are destroyed or severely weakened by the presence of these para- 
sitic vines, hence the presence of their seeds in clover and alfalfa seed becomes a 
serious menace to the growing of these forage plants. 

Fortunately the seeds of the more common of these two dodders, (Cuscuta 
epithymum) are considerably smaller than those of alfalfa and red clover seed 
hence can be successfully removed by screening with a sieve of twenty meshes per 
linear inch. The seeds of the other dodder, however, (Cuscuta arvensis) are 
sometimes as large as the smaller seeds of clover and alfalfa, hence screening 
cannot be entirely relied upon in this case without sacrificing much seed. It is 
advisable, therefore, to reject any seed in which the seeds of this dodder are found. 

Where dodder has been seeded with clover or alfalfa its presence will be indi- 
cated by the appearance of more or less rounded, spreading areas in which the 
plants are dying down, and if examined at close range the thread-like twining 
stems of the dodder will be found covering them. These areas can be readily seen 
even at some distance as they present a yellowish or light orange colored appear- 
ance. When discovered the plants within this area and for a couple of feet beyond 
should be cut, allowed to dry and burned, or straw may be spread on these spots 
and burned to destroy the dodder and prevent its forming seeds. 

The Russian thistle is another pest which is being disseminated by means of 
Western grown seed, and while the plant may not prove to be a serious weed on 
loam and clay, it is gaining a foothold in the sandy portions of our state. 
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Another very common and vile weed found in clover and alfalfa seed is the nar- 
row leaved plantain or “buckhorn” plantain. Its seeds are so nearly the same size 
as those of clover that they can be removed only with persistent recleaning. A 
near relative and of common occurrence is the broad-leaved plantain. In both 
eases the seeds can be quite readily recognized and seed containing them even in 
moderate amounts should be avoided. 


Fig. 5.—The seed germinated and ready to be counted. 
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7.—Red clover, the two uppermost enclosed in the little pod. 
8.—Alsike clover. 
9.—Crimson clover. 


. 10.—Alfalfa. 
. 11.—Clover dodder, love vine, (Cuscuta epithymum), Surface dull or minutely scurfy; color 


greenish gray, yellowish or brownish; often irregularly flattened, with a minute scar at one 


end. 
. 12.—Field dodder (Cuscuta arvensis) shaped much like the preceding but larger; surface dull 


or slightly seurfy; color yellowish, reddish or brownish. The color of these seeds so closely 
resembles that of alfalfa as to make their separation exceedingly difficult. The surest way 
to identify suspected dodder seeds is to soften them in water and carefully open them with 
needles mounted in handles. The embryo plant of the dodder seeds is slender and coiled 
up inside of a floury material, while the embryo of a clover or alfalfa seed much resemhles 
that of a bean. 

13.—Narrow-leaved plantain, Rib grass, Buckhorn, plantain. (Plantago lanceolata). Some- 
what boat-shaped, with a small scar on the grooved side; surface smooth, shining; color 
light brown, often with a lighter stripe along the convex side. 

14.—Broad-leaved plantain. (Plantago Major.) Shape angular, flattened; surface minutely 
rough and dull; color brown or brownish with a minute whitish scar on one side. 

15.—Rugel’s plantain. (Plantago Rugelii.) Much like the above but somewhat larger and 
darker in color, being almost black with a conspicuous light scar on one side. 

16.—Curled dock. (Rumex crispus.) With the calyx removed these resemble small kernels 
of buckwheat, being triangular and with a smooth, polished surface; color reddish brown. 

17.—Canada thistle. (Carduus arvensis.) Shape somewhat angled lengthwise and often slightly 
curved with a small scar at smaller end, larger end cup-like with a small central projection; 
surface smooth but not polished; color light to dark brown. 

18.—Bull thistle. (Carduus lanceolatus.) These are much like the preceding but slightly 
larger and more often yellowish or light grayish in color. 

19.—Chess. (Bromus secalinus.) These appear slightly like small kernels of oat, but some- 
times possess a short spine or awn. The chaff encloses a reddish grain which is folded 
lengthwise and has a dull surface. i 

20.—Russian thistle. (Salsola Tragus.) These are often found enveloped with a dry calyx 
of a light gray color. When this is rubbed off the seed (fruit) resembles somewhat in form 
a chocolate drop with a concave base, in the center of which is a minute point. Surface 
dull, color grayish brown; embryo plant coiled in the seed. 

21.—Green foxtail. (Chaetochloa viridis.) The grains are usually partly enveloped with the thin, 
membranous chaff which is yellowish or greenish gray; the enclosed grain is brownish, mottled 
with a darker brown; surface dull except two narrow polished stripes along the edges of the 
flattened side. 

22.—Yellow foxtail, Pigeon Grass. (Chaetochloa glauca.) These are larger and lighter colored 
than the preceding, the chaff being greenish while the grain is mostly yellowish or brownish 
and transversely wrinkled. 

23.—Redroot, Wheat-thief. (Lithospermum arvense.) Shape somewhat conical with a con- 
vex base; surface roughened with irregular ridges and tubercles; color grayish, with the con- 
vex_base nearly black. 

24.—Wild carrot. (Daucus carota.) Shape flattened with one side convex and bearing four 
rows of light colored spreading spines; color brownish. As found in clover seed the spines 
have in most cases disappeared, the convex side showing four light colored lines lengthwise. 

25.—Peppergrass. (Lepidium virginicum.) Shape much flattened, with a thin, narrow margin 
and a groove extending part of its length on each side; surface dull; color light brownish 


red. 

26.—Wild turnip. (Brassica campestris.) Shape nearly spherical; surface smooth but dull; 
color purplish brown or blackish with a very small light scar. 

27.—Lamb’s quarters pigweed. (Chenopodium album.) These are at first enclosed in a dry 
closely fitting envelope which breaks away in places exposing the smooth, shiny, black seed 
which is flattened-convex. 

28.—Corn cockle. (Agrostemma githago.) These appear to be folded upon themselves; sur- 
face rough with points arranged in rows; color brownish black. 

29.—Evening catchfly. (Silene noctiflora.) These are much smaller than the preceding but 
otherwise resemble them somewhat in shape and surface; color grayish brown. 


. 30.—Ragweed. (Ambrosia artemisaefolio.) These are somewhat egg-shaped with a pointed 


projection surrounded with a crown of several tooth-like points at the large end; surface 
dull and slightly ridged; color yellowish, grayish or brown, often somewhat mottled. 
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SMALL FRUITS FOR 1904. 
NOTES ON THE STRAWBERRY. 


BY L. R. TAFT AND M. L. DEAN. 
Bulletin No. 213. 


Although the strawberry thrives under a great variety of conditions, it does best 
upon a moderately heavy, sandy loam or a light clay loam soil. While an abund- 
ance of moisture is required for the best results, care should be taken to have the 
soil fairly well drained so that water will never stand upon the land and the soil 
will dry out quickly in seasons when showers are frequent. For the purpose of 
supplying plant food as well as keeping the land uniformly moist, it should con- 
tain a considerable amount of humus, and there is no better way of fitting land 
for this crop than to turn under a heavy clover sod. The use of liberal amounts 
of stable manure is also advisable, but if it is not thoroughly decomposed it is 
advisable to apply it one year in advance and use the land for some hoed crop. 
Thirty or forty-two horse loads per acre can often be used to advantage on the 
average soil. As a partial substitute for the manure, good. results will be obtained 
from 50 to 100 bushels of unleached, hardwood ashes. If there is a fair amount 
of humus in the soil profitable returns can often be secured from the use of com- 
mercial fertilizers as a source of plant food. Many of the mixed complete fertilizers 
sold by the manufacturers for the purpose, will be found very satisfactory. An equal 
amount of plant food, however, can generally be secured for a°much smaller sum 
and one will be more likely to obtain what is ordered if the chemicals are obtained 
and mixed on the farm. By mixing from 100 to 200 pounds of nitrate of soda, 200 
to 300 pounds of muriate of potash, 200 to 300 pounds of ground bone and 200 to 
300 pounds of acid phosphate, an excellent fertilizer will be produced for one acre 
of land. After the land has been plowed and thoroughly dragged it should be 
rolled if the soil is loose. After rolling it would be a good plan to loosen the 
surface with a smoothing harrow. 

The distance for setting the plants will depend a good deal upon the method 
of culture. If to be grown in hills, the distance may be 24 inches each way or the 
plants may be set 36 by 12 to 15 inches. This method, however, is only desirable 
for the fancy trade and with a few varieties. Ordinarily the plants are set in 
rows from 31% to 4 feet apart and from 2 to 3 feet in the rows. This will make it 
possible to cultivate the land both ways for a number of weeks and thus save con- 
siderable hand labor. One objection to setting the plants closer than this in the 
rows is that they will, under favorable conditions, soon fill in the rows and if the 
runners are not cut off they will be turned in either direction by the cultivator and 
taking root, form a thick mat. 

Some growers of fancy fruit advocate planting in double rows using about 32 
inches in the wide spaces and 16 inches between the double rows, or there will 
be a double row of plants set 16 inches apart, once in 4 feet. These plants are 
cultivated in the ordinary way except that for working between the double rows 
some of the shovels are taken out so as to permit of working both sides of a row. 
When this method of culture is used it is quite desirable to carefully layer the 
plants and then cut off the surplus runners that form. 

Early spring is the best time for setting out strawberry plants and strong, 
vigorous plants should be obtained from a plantation set the previous year. It is 
advisable to use the first or second plants formed upon the runners and reject the 
weaker plants at the end. However, the soft, succulent, overgrown plants are 
more likely to be checked in transplanting than the medium-sized plant of firm 
texture. The land can be marked out with a corn marker and the plants set with 
a spade or dibble. Care should be taken to have the crowns just above the surface; 
the roots should not be too closely matted together, but should have the soil 
pressed firmly about them. During the first year they should receive frequent 
eultivation and an occasional hoeing will be desirable. The blossom buds should 
be pinched out as soon as they appear and after the plants have begun to form 
runners the cultivation should be in but one direction. Where fancy berries are to 
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be produced it seems best to layer the runners so as to have the plants evenly 
distributed along the rows but ordinarily this is not worth while, except as it can 
be done with an occasional plant while hoeing. 

For the average grower what is known as the narrow hedge row has many ad- . 
vantages. This is produced by restricting the width of the rows to about one 
foot, by cutting off all runners that start after this space has been covered, by 
means of a rolling cutter which can be attached to a cultivator. 

If the plants have made a strong growth they will have filled the row by the 
first of September and the production of plants can be checked and the development 
of fruit buds aided if some crop is sown between the rows to act as a winter mulch. 
Barley seems especially adapted to the purpose, although oats will give good 
results. Under favorable conditions these crops will reach a height of one to two 
feet before they are killed by frost, and falling down will form a very effectual 
mulch. Jn many sections it is not necessary to provide a winter mulch for straw- 
berries, but, where the soil is inclined to be stiff, great injury is often done to 
unmulched plants by breaking of the roots as a result of the freezing and thawing 
during the early spring. One of the best materials for a winter mulch is marsh 
hay, as it is free from grass and weed seeds. Straw and corn stalks also answer 
fairly well. If the land is to be worked the following spring a thin mulch only,. 
should be applied. This should be scattered over the plants thick enough to hide 
them. In case the land will not be worked, sufficient mulch should be put on to 
keep down the growth of grass and weeds the following summer. Most of this 
should be placed between the rows with a thin covering over the plants. When 
spring comes if the mulch over the plants is so thick that they cannot get through, 
a large portion of it should be taken up and placed between the rows. Except 
perhaps for an occasional hoeing if weeds appear along the rows, no other care 
will be required until the fruit ripens. If mulched plants are to be cultivated 
in the-spring, the mulch from several rows should be thrown together, and, after 
a shallow cultivation and hoeing have been given, should be replaced to keep the 
fruit clean. 

Ordinarily no care is required to keep down insects and diseases but consider- 
able harm is often done upon some varieties by leaf blight or rust. This is a 
fungus which propogates by means of spores and its spread can be checked if the 
plants are occasionally sprayed with Bordeaux mixture. “The first application 
should be made after the flower stalks appear, but before the blossoms open, and 
a second application should be made as soon as the fruit has set, taking pains 
to thoroughly spray the blossom stalks as well as the foliage. In the case of 
varieties which are quite subject to blight such as Marshall and William Belt, 
it is often desirable to spray the plants as soon as the crop has been gathered 
if the bed is to be kept for another year. 

While many prefer to replant after harvesting one crop, it is often possible to 
clean out an old bed at a comparatively small expense and to secure a second crop 
nearly equal to the first. This can be easily done by plowing away furrows on 
either side of the rows leaving merely a narrow strip with plants upon it. The 
weaker and older plants are then cut out with a hoe retaining a bunch of plants 
every foot or so in the row. The furrows are then leveled down with a cultivator 
and within two months it will look nearly equal to a new bed. 

In the growing of fruit for fancy market it is very important that only such 
varieties as will furnish fruit of large size, regular form and good quality should 
be used. Care should be taken to gather only fruit that is well ripened and any 
berries that are soft, small or badly misshapen should be rejected. If fruit of this 
class can be produced, there will always be a demand for it in the large cities at 
a price fully double that paid for the average fruit. 

Among the more desirable varieties for planting whether for home use or for 
market, are Excelsior, Beder Wood, Haverland, Clyde, Bubach, Senator Dunlap, 
Brandywine, Sample and Gandy. These have been quite generally tested for a 
number of years and with good care gave excellent results upon quite a variety 
of soils. Haverland and Clyde are rather soft for long shipment but they are both 
quite productive and answer very well for home use or local markets. Where 
berries of large size, handsome appearance and good quality are desirable, Brandy- 
wine, Sample and Dunlap will generally be satisfactory. In some sections Marshall 
has been grown with success for fancy market but is so badly attacked by leaf 
blight that it should not be grown except upon strong, moist land under the 
highest conditions of cultivation and even there it does not escape serious injury. 
Auto is a large handsome berry and seems likely to supercede Beder Wood. Cam- 
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eron is very promising as an early sort and Seaford and Gandy generally do well 
as late sorts. , 

Among the varieties which fruited for the first time, 1903, the list of the prom- 
ising sorts is much larger than has beén the case in most other years. The crop 
of many of the early varieties, however, was considerably injured by the frost while 
the plants were in blossom. Some of the kinds with tall thick foliage and with 
short blossom stalks which rested upon the ground showed much less injury than 
those whose blossoms were not protected by the foliage and in sections where 
the plants are subject to injury from this source, care should be taken to select 
the frost resisting varieties. The frequent rains which fell in June lengthened 
the fruiting season and the size of the berries held up well so that except in the 
case of a few of the early kinds, the yield was above the average, notwithstanding 
the loss from the frost. 

The soil upon which the station plot of strawberries was grown is a moderately 
heavy sandy loam with a mixture of clay in the subsoil. It had been used for the 
growing of vegetables for several years previous to the planting of the strawberries 
and was brought into as good a condition as possible by the liberal use of compost 
and wood ashes before the plants were set out. In order to make a test of all 
the new kinds, it was necessary to procure them from a large number of growers 
and, although some were received in good condition, others showed little life, 
having been poorly packed. This resulted in a somewhat uneven standing and 
has affected, to some extent, the productiveness of several of the varieties. 


NOTES ON NEW VARIETIES. 


Challenge—Received from M. Crawford, Cuyahoga Falls, Ohio. Flowers per- 
fect. The plants are low growing and give but a little protection from frost. 
They are vigorous, but winter-killed slightly and did not form many runners; 
fruit stems numerous and well filled with bloom, but nearly 50% of the blossoms 
were killed by frost which lowered the rating in productiveness. The berries are 
dark crimson, of medium size, slightly elongated, conic, or sometimes fan-shaped. 
The pulp is bright red, slightly soft, and of medium quality. 

The variety was originated by J. R. Peck of Breckenridge, Mo. Its productive- 
ness makes it of some value as a second early sort, although the blossoms are 
subject to injury by frost. : 

Dakota Ironclad—Hight plants were received from J. W. Millett, Bismark, North 
Dakota, under the name “Millett 17.” 

Only a few of the plants grew, but they seem to be hardy and vigorous. The 
foliage is rank and healthy, but the small amount of fruit developed was not 
sufficient to properly judge the variety. ; 

Dewey—Received from Flansburg and Peirson, Leslie, Mich., is a seedling of 
the Haverland crossed with Parker Earle, originated by James Nimon, of Texas, 
the originator of the Parker Harle. Flowers perfect, vines vigorous, throwing out 
-an abundance of runners and fruit stems. The leaf stalks are long and hold up 
the foliage so that it protects the blossoms from frost to quite an extent. 

The berries are of the Haverland type, large, long necked, bright red and firm. 
The pulp is rather light-colored, with a pleasant acid flavor. The fruit stalks are 
slender, and the berries loosen from it very easily. It is an attractive berry and 
of some promise. 

Dollar, Jr.—Received from J. T. Lovett, Little Silver, N. J. A seedling of the 
old variety, Dollar, introduced by O. F. Felton of New Jersey. The plants were 
in such poor condition when received that they made a weak growth and did not 
develop any fruit. 

Elhba-—From Flansburg and Peirson, Leslie, Mich. A very hardy, strong-growing 
variety. Flowers perfect. The leaves are large and coarse. The fruit stems were 
numerous and well loaded, showing very little injury from frost. Runners abun- 
‘dant. The berries are regular, slightly elongated, conic, but rather small; color, 
bright crimson. A promising extra early variety. 

Giobe—Received from Mathew Crawford, Cuyahoga Falls, but originated by 
. Eugene Sutherland, N. Y. Flowers perfect. The vines are low, hardy growers, 
with dark glossy foliage and well-filled fruit stems. The berries are very large, 
inclined to be a little irregular, oblong-conical, with a broad tip; color, bright red; 
pulp, light-colored, of good texture, and with a sharp but pleasant flavor. The 
roughness of the fruit mars the appearance somewhat, but its size makes it a 
promising variety. 
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Howell—From Flansburg and Peirson. Flowers perfect. The berries are large, 
elongated-conic, slightly necked, dark colored, firm and juicy. The pulp is dark 
crimson in color and has.a rich flavor. The leaves are tall, coarse, light-green.and 
have a wrinkled appearance. 

The variety is of the Haverland type, productive and of good quality. 

Iowa Queen—Received from Green’s Nursery Co., Rochester, N. Y. Flowers per- 
fect. 'The vines are of medium height, and dark colored; runners, scattering; 
productiveness, good. . 

The berries are large to very large, irregular, oblong-conic, bright red and thickly 
covered with seed. The pulp is reddish, a little soft and often hollow. The fruit 
is attractive but lacking in quality. 

LeValley—Originated and introduced by L. H. LeValley, Ionia, Mich. It is an 
attractive, perfect-flowered variety and shows some points of excellence, being a 
very strong, vigorous grower. It is a great plant maker and forms sufficient fruit 
stems to make it a productive variety. The berries have a bright scarlet color, 
are of medium size, long-conical in shape, slightly soft, but pleasant in flavor. 

Lester Lovett—Received from Flansburg and Peirson. Appears to be identical 
with Gandy. 

Luxury—From M. Crawford, but originated by E. H. Reihl of Alton, Ill. It is 
said to have come from Brandywine pollenized by Williams. It has perfect flowers 
and in quality resembles the Brandywine. The berries are medium sized, bright 
crimson “in color; shape, regular, conic, with a slight tendency to be a little flat 
at the apex. The pulp is a dark crimson, little soft. The growth of vines is weak 
but the quality of the fruit is excellent. 

Lyon—From Fiansburg and Peirson. Imperfect flowers. A seedling of Bubach, 
originated by L. W. Hardy, and named after the late T. T. Lyon. The vines are 
thrifty and vigorous, good plant makers and very productive. The berries are of 
medium size, regular, decidedly conic and somewhat necked. Color, bright red; 
flavor, pleasant. They have a tendency to oyerbear which is liable to make them 
rather small. ; 

Miller—Also from Flansburg and Peirson. Perfect flowers. It seems to lack 
hardiness and vigor. The vines are low growing, and showed a tendency to rust. 
The leaves are broad, medium to dark green; runners scattering; fruit stems few, 
long and stout. Berries of medium size, regular, round conic, light-colored, and of 
fair quality. It is of the Beder Wood type. 

Minute Man—Another variety received from Flansburg and Peirson; was origi- 
nated by Geo. F. Wheeler of Massachusetts. Flowers imperfect. The vines are 
vigorous; fruit stems numerous and well filled. The berries are very attractive; 
size. large; color, bright scarlet; shape, regular, conic; pulp, firm, dark red; flavor, 
excellent. The seeds are numerous, bright colored, and deeply set, giving the ber- 
ries an attractive appearance which, with its quality, makes it a very promising 
variety. 

Palmer—Received from Myer and Son, Bridgeville, Delaware. Flowers perfect. 
Introduced by T. C. Kevitt of New Jersey. It is an early variety. The vines are 
low growing, thus giving the blossoms very little protection from frost. They 
were badly injured this year. Foliage light green. The plants made a rather weak 
growth, but are quite productive. Berries small, dark colored, with a regular coni- 
cal form and a sharp acid flavor. 

Rochester—From Green’s Nursery Co., Rochester, N. Y. Flowers perfect. The 
vines are vigorous, but seemed to lack hardiness. The leaves are low and thick and 
have a dark glossy green color. It is a great plant producer and very productive, 
although many blossoms were frosted. The fruit is rather small, but has a good 
color and a firm pulp, making it desirable for canning purposes. The shape is 
conical, slightly irregular; flavor, sharp acid. 

Samson—Received from C. W. Graham, Afton, N. Y. Originated by P. J. Miller, 
N. Y. Flowers perfect. 

Smith—Received from J. T. Lovett, Little Silver, N. J. Flowers perfect. This 
is a quick maturing variety, but the fruit is small, light-colored and rather soft. 
It has a regular conical form and a pleasant acid flavor. The vines are hardy, 
with numerous runners. The foliage is dense and upright. Fruit stems abundant 
and well loaded. It is only valuable for its earliness, as the general characteristics 
of the berries are undesirable. 

Springdale Beauty—From Flansburg and Peirson. Flowers perfect. Originated 
in Arkansas and is supposed to be a cross between Crescent and Wilson. The 
vines are thrifty, of the Crescent type and form many runners and fruit stems. 
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The berries are of medium size; shape, oblong-conic, slightly flattened; color, bright 
red; pulp, reddish, rather soft and of a sharp acid flavor. It is early and very pro- 
ductive, but the berries are too small to be attractive. They have a light color and 
are desirable for canning purposes. 

Sutherland—Received from M. Crawford. It was selected from Bubach seed- 
lings by Eugene Sutherland. Flowers imperfect. The vines are vigorous and 
hardy, of medium height, dense, and have a dark, glossy green color. The berries 
have a light crimson color and strongly resemble its parent; pulp, very light, 
rather soft, and juicy. ‘They are a little smaller than Bubach and are rather 
more irregular, but have a pleasant poe Very productive and have other very 
desirable traits. 

Sunrise (Youngs)—From C. W. tabard! Afton, N. Y. Flowers perfect. A very 
early and productive variety, ripening about the same season as Excelsior. The 
vines are all that could be desired in growth. The leaves are stout, dense and have 
a bright green, healthy color. Berries are a little small, regular, light colored, 
slightly soft, and have a sharp acid flavor. It has no special value except for its 
earliness, although it might be used as a fertilizer for other varieties of better 
quality. 

Tama Jim—Originated in Iowa. Received from Myer and Son. Flowers perfect. 
This is one of the most promising among the mid-season varieties. The vines are 
strong and vigorous; foliage, tall, dense and of a dark glossy green color. It is a 
prolific plant maker and the numerous fruit stems indicate productiveness. The 
berries are large to very large, bright and red and firm for so large a berry. The 
form is oblong-conic, with a slight tendency to irregularity, but the size makes them 
quite attractive. The flavor is very pleasant. 

Trimble—From A. L. Wood. Flowers imperfect. The vines seem to lack in 
vigor as well as in hardiness, being small, with few runners and fruit stems. 
The berries are small, regular, conical and of a bright red color. The seeds are 
small and thickly set over the surface. It fails to show any points of value. 

Yant—Received from J. T. Lovett. It was originated by John Yant, and intro- 
duced in 1901 by H. M. Martin of Stark Co., Ohio. A dark red, medium to large, 
regular, conical shaped berry of the Brandywine type. They are slightly necked 
and of good quality. A promising variety. 


FOREIGN VARIETIES. 


For the purpose of comparing English and American varieties, arrangements 
were made to exchange with Laxton Bros., Bedford, England, some of our leading 
new sorts for an equal number of their better varieties. In May, 1903, twenty 
varieties were received from them. The plants were somewhat delayed in transit 
and many failed to grow but, by carefully plotting them, a few specimens of all 
varieties were saved. Some of the different types are very interesting, and their 
growth will be carefully watched and noted. 

One point desired is to get varieties by which our fruiting ‘season can be ex- 
tended. Some of the English varieties are noted for giving two crops in one season. 
This will be carefully watched, but the climate conditions are so different that 
little can be expected along this line. 


NOTES ON VARIBPTIES REPORTED IN 1902. 


Auto was one of the most attractive among last year’s varieties. The berries are 
extremely large, very attractive and of good quality. In vigor and productiveness 
it is remarkably good, and of the same season as Bedder Wood. 

Belle of La Crosse is a good yielder for an early variety, but the berries are a 
littie under size. 

Cameron Early again showed points of value as an extra early sort, but it was 
badly injured by the frost. 

Commander for a mid-season variety, is very attractive and seems to be worthy 
of a place with some of the dark-colored, standard sorts. 

Corsican ranked about the same as last year; while a little shy of fruit the berries 
are attractive and desirable. 

Double Cropper from Childs and Brandt appear identical. For hill culture it is 
worthy of trial as one of the most desirable of its class. 

Duffs failed to show any points of merit. 
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Everbearer and Giant received from Jno. A. Salzer, La Crosse, Wis., are good 
berries for their season, but did not appear to be especially valuable. 

Hawaii is an extremely productive and vigorous variety and for a medium early 
sort to be grown under ordinary care it has some value. 

Hero failed to show productiveness sufficient to make it worthy of planting. 

Howard No. 2 has the same failing. 

Jersey Market for some soils would be a valuable medium late variety. 

Late Mastodon is a very late variety, but seems to fail to properly fertilize, and 
developed many imperfect fruits. 

Leo has little to commend it, but Marie is a dark-colored berry of considerable 
promise. 

Manokin is a good canning variety, having a firm acid pulp. 

Monitor promises to be of some value as a late variety. 

Perfection and Ponderosa are not especially desirable. The latter is early and 
yields well, but is not equal to many of our standard varieties. 

Rip Snorter proves to be a heavy bearer and a wonderful grower, but is caatly 
frosted. With ordinary culture it is deserving of a place. 

Simons Early and Table Queen are of little value. 

Uncle Jim and Uncle Sam are two medium-late varieties of considerable value. 


BLACKBERRIES. 


The season was such that the crop was heavier than for several years and the 
berries were of extra fine quality. 

A few varieties fruited for the first time this year, but it is difficult to base any 
real value on them for general use until they have been given further trial. 


NOTES ON NEW VARIETIES. 


Howard—Received from Edgar Howard, Stevensville, Mich. Twelve plants were 
received in 1901. They made a good growth of medium-sized canes and produced 
a small amount of fruit. The berries are good color, of medium size, slightly 
elongated, pulpy and have a pleasant flavor. 

Mer Sereau—Received from H. S. Wiley, Cayuga, N. Y. Plants put out in 1901 
fruited this season. They seem to be vigorous growers, but lack in hardiness. The 
berries are large, well-developed and free from the hard core found in many 
varieties. The pulp is thick and has a sharp pleasant flavor. 

Nearly all of the older varieties gave a very heavy crop of fruit. . The plants 
were but iittle injured by the winter and the frequent rains aided them in develop- 
ing a fine crop of fruit. 

Allen—Under favorable conditions is a productive variety. ‘The berries are long, 
thick and of fairly good quality. 

Clark—Ripened August 16th and showed a long fruiting season. The canes are 
strong, healthy growers and very productive; berries large and elongated; core, 
small; pulp, thick and juicy, with a rich pleasant flavor. 

Fruitland—Began ripening August 12th. The canes are rank, upright growers 
and contained a good setting of fruit. The berries are large, nearly round, have 
a small core, and a rich pleasant flavor. 

_  Hesse—Has seemed to be rather tender. The canes are large and have a spread- 
ing habit, branching close to the ground, which would make them difficult to 
handle in a plantation, unless staked. The berries are attractive and of fine quality. 

Rathbun—Is not sufficiently hardy to thrive without winter protection. The 
plants made a-medium growth, and set a good crop of fruit. The berries, which 
. are of large Size and excellent quality, began ripening August 14th. 

Reyner—Commenced to ripen August 20th. The berries are of medium size, 
round, of a bright, glossy, black color and had a pleasant mild flavor, but with 
a large, hard core. They were rather small toward the end-of the season. The 
canes were stout and upright. 

~Sanford—The canes are of medium growth and as they were very productive, 
the fruit was small and seedy. 

Sugar Plum—Is more of a novelty than a berry of any value. It was received 
from John Lewis Childs, Floral Park, New York. The bushes resemble red rasp- 
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berries, but the fruit is of medium size, irregular, round in shape; has a dull, dark 
red color, and a flavor that is astringent and undesirable. 

it has no value as a blackberry and should not be planted near desirable sorts 
as the effect of cross pollenization is very marked. 


CHERRIES. 


The trees blossomed very full, but the late frosts nearly ruined the crop. The 
sweet cherries were all killed, but of the Morello sorts Early Richmond, Louis 
Phillipe, Montmorency and Wragg matured a small amount of fruit. ; 

Early Richmond—A standard early variety; is very hardy and productive. 

Montmorency—A large, red cherry; is excellent for canning purposes. The 
trees are compact strong growers and with good care bear annual crops. 

Wrageg—A dark red Russian variety; is very productive and has a dark juice, 
that unless thoroughly ripened is decidedly acid. The fruit is very attractive and 
hangs on the trees a long time. 


COVER CROP EXPERIMENT. 


In 1902 a cover crop experiment was begun at the College, to test the relative 
value of several varieties of cow peas, sand vetch, velvet beans, Canada peas, 
crimson, mammoth and the June clovers, oats, rye, buckwheat, rape and flat 
turnips. 

The orchard which was selected for the test contained apple trees which range 
from ten to fourteen years old. The land was thoroughly cultivated during the 
first part of the season, keeping it clean and covered with a dust mulch. On 
August 4th, it was laid off in plots of one-quarter acre and sown to the crops men- 
tioned above. The cow peas were sown broadcast on one section and in drills 
on another. The other crops were all sown broadcast, the amount of seed used 
ranging from four to sixteen quarts of the coarser seed, while two quarts of the 
clover seed, one-half pound of the flat turnip and one pound of rape were used. 

The plots were divided and one-half of each was sown with oats to test their 
value as a nurse crop. The seeds all made a good start, but the season was cold 
and wet, and the cow peas and velvet beans made but a short growth and were 
killed by the first frost. They should be sown in June and require a warm season. 
The sand vetch made a rapid growth and, at the time that winter set in, the ground 
was nicely covered. 

There was very little difference in the growth of the clovers. The rape and 
flat turnips covered the ground quite nicely when winter came. Barley was used 
with the Canada peas as a nurse crop and was of as much value or greater value 
than the oats. The sand vetch started early and made a rank growth. At the 
time of plowing, about the first of May, many of the vines were 5 feet in length 
and formed such a matted mass that it was impossible to plow it until it had been 
thoroughly worked and cut up with a disc harrow. It furnished a large amount of 
vegetable matter to be worked into the soil, but in a dry season it might seriously 
affect the growth of the trees by robbing them of food and water. However, if 
judiciously used, it is of considerable value as a cover crop. The rape and flat 
turnips started in the spring and developed a vigorous growth of seed stalks, but, 
although they were of some value in holding the snow and furnished some humus, 
they are of doubtful value as cover crops. 

The clovers started early in the spring and, as soon as the crimson clover was 
in blossom, were plowed under. There was very little difference in the growth of 
the two, although the Crimson clover matured earlier than the Mammoth. 

Wherever the oats and barley were sown, the difference in the amount of mois- 
ture in the soil was noticeable during a large part of the season, and at the time 
of plowing, the soil was much more friable and worked better. They both made 
a rank growth and, freezing down during the winter, formed a mulch that was of 
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much benefit to the soil. Of the two, barley makes the stronger growth and is to 
be preferred. 

The orchard was worked and kept clean until August 3rd, 1903, when a second 
test was started in which the sand vetch, barley, oats, cow peas, field peas, and 
Mammoth and Crimson clovers were included. They all made a good start, but the 
season was so wet and cold that the cow peas did not make as good a growth as the 
previous year, which seems to strengthen the fact that they have no value as a 
cover crop in Michigan orchards when sown as late as August 1st. The other 
crops made a good growth when winter set in, the ground was well covered. 

e 


TOMATOES AND POTATOES. 
TOMATOES. 


BY L. R. TAFT AND M. L. DEAN. 
Bulletin No. 214. 


The wet weather during the past season made the variety test of tomatoes 
rather unsatisfactory. The vines made an abnormal growth and set only a small 
amount of fruit, most of which failed to mature, while much of the fruit that 
matured was soft and of poor quality. The soil upon which the test was made had 
been used several years for the growing of vegetables, but last season was seeded 
to Crimsen clover and heavily manured with well-rotted compost. The ground 
was plowed early in the spring, rolled and worked frequently to conserve the mois- 
ture, and get the soil in the best possible mechanical condition. The location 
was well under-drained but the excessive rains kept it in such condition that good 
results were impossible. 

For several years there has been much inquiry as to the relative earliness of 
the fruit from transplanted plants, and those sown in the field. To determine this, 
several varieties, both early and late, were selected and on April 13th seed was 
sown for one lot in small boxes in the greenhouse. As soon as the seedlings were 
of the proper size, which is about two inches in height, they were picked out into 
flats and given a space two inches square. June 13th the plants were transplanted 
into the field in rows six feet apart, with four feet in the row. The weather was 
favorable and the plants showed no check from the transplanting. At the same 
time seed was sown in hills; on. June 20th the seedlings began to show through 
the ground and on July 14th were thinned to one plant in a hill, leaving the strong- 
est and most thrifty plant. The seedlings made a very rapid growth and grew 
faster and more stocky. than did those transplanted. There was but little differ- 
ence in the maturing of the tomatoes but the exact difference it would be hard 
to determine, because so many of the varieties failed to mature the crop. 

The advantage of staking tomatoes was very clearly demonstrated; as the 
tomatoes can be planted much closer, the fruit will be of better quality, and in 
excessively wet years it is possible to ripen a good crop of fruit when if planted in 
the ordinary manner it might not mature at all. 


NOTES ON VARIETIES. 


Atlantic Prize—One of the standard early varieties of the Ruby class. It is bright 
red in color, a little rough but very productive. 

Beauty—One of the most popular of its class. It is of medium size and has a 
purple tinge. The fruit grows in clusters and maintains its size during the entire 
fruit season. It is very solid and popular as a shipping sort. 

Belmont—A desirable early variety. It is of the Trophy type, smooth, and of 
good quality; color, bright red. 

Bird—One of the earliest varieties grown, but is rather small to be popular as 
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a commercial sort. The quality is good and it should be included in every home 
garden as an extra early sort. 

Bolgiano’s Best—A bright red tomato of much value. The quality and texture 
is of the best and it ranks among the better sorts. 

Brandywine—A medium-sized tomato of bright red color and pleasant flavor; 
usually smooth; follows the early varieties. One of the best of its season. 

Bright and Early—From James Vick’s Sons, Rochester, New York. An early 
variety of good texture and quality, but it is small and often rough. 

Brinton’s Best- j ; of medium size, red, good quality, firm, 
solid, but is a little rough, although classed among the smooth sorts. 

Buckeye State—One of the best varieties for the main crop. In color it resembles 
Beauty, although darker. Of large size, firm, solid, and a good shipper; some- 
times a little rough. 

Burbank Preserving—A small, bright red tomato growing in clusters. Of no 
value except for preserving purposes. 

Cardinal—Plants productive. Fruit smooth and of good quality 

Challenge—From F. B. Mills, Rose Hill, New York. Quite productive. The 
fruit is usually smooth and of a bright red color, but is rather soft. 

Climax—Received from Burpee. Very productive, attractive, and of excellent 
quality. Color, purple. 

Combination—Large scarlet, solid, smooth and of value for eee as well as 
for field culture. 

Crimson Cushion—Bright crimson in color and very aeaecrne The quality 
and texture is good. It is very smooth and ripens evenly. 

Crimson Robe—From John A. Salzer and Co., La Crosse, Wisconsin. Of some 
value, although not superior to many other sorts. 

Crimson Whirlwind—From John A. Salzer and Co. Inclined to be rough. A 
strong, vigorous grower, but the plants did not mature much fruit. 

Democrat—An old variety of considerable value. Bright rose red in color and 
of good size and quality. 

Dominion Day—-A mid-season sort of good quality. Of medium size, bright red, 
usually smooth and of considerable value for forcing and market purposes. 

Duke of York—From J. Bolgiano and Sons, Baltimore, Maryland. Vines spread- 
ing and quite productive. Fruit, dark red with a purple tinge; a little rough at 
the stem but generally smooth. Very large and of fine flavor. 

Dwarf Aristocrat—From J. C. Vaughan, Chicago, Ill. Resembles the Dwarf 
Champion in growth®and quality, but is red in color.” 

Dwarf Scarlet Champion—From J. C. Vaughan. A selected strain of Dwarf 
Champion. The plants are productive and the fruit is of good quality and hand- 
some. A valuable market sort. 

Barly Tree—A dwarf variety. The fruits are small, a little rough, of a bright 
red color and of good quality. 

EKarliana—(Sparks)—From Joseph Harris Seed Company, Moreton Farm, N. Y. 
One of the best early varieties. Color, deep red. Of medium size, solid, of fine 
flavor and very productive. Among the best early varieties. 

Eclipse—From Weeber and Don, New York, N. Y. A strong grower and very 
productive. The fruit is very smooth, bright red in color and of excellent quality. 
Promising as a commercial sort. 

Essex—From R. and J. Farquhar and Co., Boston, Mass. An early variety with 
smooth, bright red fruits. 

Eureka—From H. hL. Hoimes, Harrisburg, Pa. An early variety of good quality. 

Everbearing Giant—From the Great Northern Seed Co., Minneapolis, Minn. A 
strong growing sort. Quite productive, but did not ripen evenly. Fruit bright 
red. 

Excelsior—From Wm. Henry Maule, Philadelphia, Pa. A very smooth, pro- 
ductive variety with purple fruit. A mid-season sort which ranks among the bet- 
ter sorts. 

Faultless—From R. and J. Farquhar. Is a good grower, productive, and attrac- 
tive. 

Favorite—Fruit large, dark red tending to purple, smooth, firm and solid, and 
of excellent flavor. 

I'reedom—An early variety; inclined to be a little rough. 

Ignotum—Among the best for the main crop. . Very productive, and excellent 
for canning or shipping purposes. Color bright red, regular, and smooth. 
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Ignotum, Potato-Leaf—Very similar to Ignotum, except that the vines are of 
the potato-leaf type and the color is purple. 

Illinois—From Great Northern Seed Co. An early variety of much promise. s 

Jewel—From Burpee and Co. A new, bright red variety which resembles the 
Stone, but is, much earlier. Well worthy of trial. 

Large and Early—From W. Atlee Burpee and Co. Plants quite productive and 
among the first to ripen. Fruit large, purple and rather soft. 

Long Island—A very productive variety of some value. 

Long Keeper—Very productive. Fruits bright red, and of good quality, firm and 
solid. For shipping purposes it has some value owing to its firm flesh. 

Magnus—-A large growing, mid-season variety with bright red, handsome fruits. 

Matchless—From Burpee and Co. A bright red, large, smooth variety. 

Marvel—From Henry A. Dreer, Philadelphia, Pa Very productive. The toma- 
toes are of medium size and ripen evenly. Color bright red, very attractive and 
of excellent quality. 

Mayflower—From John A. Salzer Seed Co. Of some value for forcing purposes. 
Bright red and of good quality. 

Melrose—HExtra early, purple, smooth and of good quality, but lacking in pro- 
ductiveness. 

Minnesota—From Northrup, King and Co., Minneapolis Minn. An early variety 
similar to Earliana but of poor quality. 

Michigan—Is one of the most desirable mid-season varieties and with the 
Earliana and one late sort makes a complete list for garden purposes. The fruit 
is bright red, attractive, firm, and solid. 

New Glory—From J Bolgiano and Sons. A smooth bright red variety. 

New Imperial—A productive variety of considerable value. Matures very early, 
smooth, solid and bright red changing to purple. 

Niagara—From John A. Bruce and Co., Hamilton, Canada. Plants very pro- 
ductive. Fruits of medium size, bright red, very smooth, firm and of good qual- 
ity. One of the most promising of the new sorts. 

Noble—A smooth, bright red variety of good quality. 

Northern Light—From the Great Northern Seed Co. One of the early-maturing 
varieties of considerable promise. Of medium size, bright red, smooth, and pro- 
ductive. 

Noltes Earliest—From D. M. Ferry and Co., Detroit. A comparatively new, 
early variety of much promise, owing to its productiveness, quality and attractive 
appearance. The fruit ripens evenly and ships and keeps well. It is worthy of a 
place among the early varieties. 

Peachblow—From R. and J. Farquhar and Co. Small, purple and usually smooth. 
Very productive, but rather small as a commercial variety. 

Potomac—From Harris Seed Co. A productive and popular variety. The fruit 
ripens evenly and is generally smooth; bright red in color and of good quality. 

Ponderosa—One of the largest varieties grown. In some seasons it fails to ripen 
properly and is often rough. ‘The vines are very vigorous and productive. 

Plentiful—From R. and J. Farquhar and Co. Productive but rather small and 
often rough. 5 

President Cleveland—From R. and J. Farquhar and Co. The vines are strong 
and productive. Fruit a little rougb and late in ripening. 

Prizewinner—A medium to large, productive variety, with bright red fruit of a 
pleasant flavor and attractive appearance. 

Queen—Very similar to Prizewinner, except that it is a little smaller and. 
smoother. 

Quicksure—From Burpee and Co. A very large, extra early variety, but often 
rough, and soft. 

_ Quarter Century—From J. M. Thorburn and Co., New York, N. Y. Among the 
best of the dwarf varieties. Fruits smooth, solid, of good size and of a handsome 
bright scarlet color. 

Rockford—From R. and J. Farquhar. <A strong, vigorous growing and very 
productive variety. The fruits are smooth, medium sized, dark scarlet in color, 
firm and of excellent flavor. Of considerable value as a forcing sort. 

Redfield Beauty—From J. Bolgiano and Sons. Similar to Beauty and probably a 
selected strain. ; 

Ruby—From Northrup, King and Co. A very early, bright scarlet variety. It 
is usually quite productive, large and of pied quality. One of the best varieties 
of its class. 
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South Jersey—From D. Landreth and Sons, Philadelphia, Pa. An upright, 
_vigoreus growing plant, but it requires too long a season for this climate. 

, Stone—From the Livingston Seed Co., Columbus, Ohio. One of the best of its 
class and largely grown for canning purposes. The fruit is large, bright red and 
very firm and smeoth and of excellent flavor. : ve 

Success—From Burpee and Co. A very productive variety that is worthy of a 
place among the standard sorts. The plants are strong and vigorous, and the 
fruits are large, smooth, firm and have attractive bright scarlet color. 

Table Queen—From Henry A. Dreer and Co. A bright red variety, smooth and 
of good quality. 

Thorburn’s Century—From J. M. Thorburn and Co., New York, N. Y. Productive, 
early and of medium quality. 

Trophy—From J. C. Vaughan, Chicago, Ill. One of the best varieties grown. 
Very productive, firm, and solid; color dark scarlet and of fine flavor. It is medium- 
jJate but usually ripens before the frost kills the vines. 3 

Volunteer—From W. W. Kawson and Co., Boston, Mass. A very productive 
yariety, resembling the Ruby, but the fruit is larger and of a brighter color. 

Waldorf—From Harry L. Holmes, Harrisburg, Pa. The vines are vigorous and 
the tomatoes are large, smooth, solid, rose red in color and of good quality. One 
of the best sorts for home use or fancy market. 

Wealthy—From J. Bolgiano and Sons. Promises to be of considerable value. - 
Productive and of good quality. 

Fifty Day—From John A. Salzer Seed Co. Is an extra early variety, but too 
rough to be of value. 


YELLOW SORTS. 


The following varieties are of especial value for preserving purposes: 

Clusterosa—A small, pear-shaped, yellow variety, of pleasant flavor, and quite 
desirable for preserving purposes. 

Golden Queen—Is one of the best varieties of the yellow sorts. It closely resem- 
bles the Trophy in growth and shape. It is bright yellow and of excellent flavor. 

Golden Strawberry—From James Vick’s Sons. Is similar to Red Strawberry 
except in color. The fruit is very small, is coveréd with a husk and has an insipid 
taste. Its only value is for preserving purposes and it is not much used. ire 

Golden Dome—From John A. Salzer Seed Co. Quite similar to Golden Queen, 
except that it is less firm and solid. 

Hed Plum—From H. W. Buckbee, Rockford, Ill. A small red variety sometimes 
used for preserving purposes. It is oval or plum-shaned. 

Red Pear—From H. W. Buckbee. - Similar to Red Plum in habit of growth and 
quality but it is pear-shaped. 

Silver Egg—Has very strong growing vines and is quite productive. The toma- 
toes are light yellow, egg-shaped and rather soft. It has no special value. 

Sumatra Fig—From John A. Salzer Seed Co. Seems to be identical with 
Clusterosa. 


POTATOES. 


The soil is a sandy loam mixed with clay and a good per cent of vegetable mat- 
ter. It is rather heavy for an ideal potato soil, especially in wet seasons, and 
although it is well underdrained, the past season was such that the ground was too 
wet. It was fitted in the same manner as described for tomatoes. 

The crop was very free from potato scab, owing to the seed being treated with 
corrosive sublimate (one ounce in sixteen gallons of water) for about forty min- 
utes before planting. The early varieties were planted May ist and late sorts on 
June 18th. 

The trench system was followed in planting both the early and late varieties. 
The rows were three and one-half feet apart and each variety was given forty feet 
of space in the rows. Nearly one hundred and fifty varieties were grown, two 
pounds of seed being used for each sort. 

The seed was selected at the time of digging. None but the most uniform tubers, 
true to the type of the variety, were used. The seed was cut into twenty-five pieces, 
each medium-sized tuber giving four pieces and one piece was used for each hill. 
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The seed was covered about five inches deep, and the ground was then rolled and 
worked occasionally with a Breed’s weeder as long as it could be used without 
injuring the plants; then a Planet, Jr., cultivator was used the balance of the 
season, with level culture. ; 

The Colorado beetle was quite severe in its attack, but by spraying with Paris 
green in Bordeaux mixture, the damage was slight. The Bordeaux also prevented 
any serious injury from the attack of the potato blights. In some sections of the 
State the blight worked serious havoc with the crop, but when the potatoes are 
thoroughly sprayed, there will be but little injury from this disease. 

The crop of early potatoes was unusually fine, both in productiveness and the 
good quality of the tubers; they were nearly all of good size, clean and very at- 
tractive in appearance. A display of the early varieties was made at the Michigan 
State Fair, where many favorable comments were heard, and a collection of the 
early varieties will be sent to the St. Louis Exposition. There was a large demand 
for the seed, but the quantity being limited it was impossible to supply it. 

The conditions were such that the test of the later varieties was not so satis- 
factory. The ground being heavier, although it was well underdrained, the exces- 
sive rains made the production of potatoes of the highest quality impossible. The 
yields of the latter varieties were much below the average, on this account. 

Seed of the following varieties were secured of Burton A. Corbet, Colebrook, N. 
H., Dewey Rose, Columbia, Benaiah, Coos No. 1 and Early Coos, among the early 
varieties; and Pride of Britain, Old Glory, Colebrook, White Brooks, Coos No. 2, 
Cow Horn, Red American Wonder and Norcross, among the later sorts. 


NOTES ON EARLY VARIETIES. 


Acme—Of the Ohio type, but usually a better yielder. The vines are of medium 
size, and can be planted quite closely. 

Andes—-Has been grown for several years and is an early variety of considerable 
value. 5 

Arcadia—A very promising new variety. The tubers are white, very smooth, 
with netted skin, and when cooked are very dry and white. 

Benaiah—A new variety that is very productive and the tubers are handsome. 
They are white, smooth, and are well clustered in the hill. The vines are strong 
growers and can not be planted as closely as those of the Ohio type, but the yield 
is much larger than of some of the other early varieties. It seems to be a very 
promising variety. 

Crines Lightning—-A quick maturing variety of medium productiveness. The 
tubers are inclined to be a little rough, but the skin is smooth and of good quality. 
The vines are upright in growth. 

Coos No. 1—Strongly resembles Bovee and is of the same type. It is a heavy 
yielder giving 251.39 bushels per acre. The tubers are white, round, elongated 
and have shallow eyes. It promises to be valuable. 

Coos Early—Of the same type as Admiral Dewey and is said to be a sport from 
that variety. The yield was 316.18 bushels per acre and showed a large per cent 
of marketable potatoes. The yines are strong, vigorous growers and the tubers 
are well bunched in the hills. 

Columbia—Promises to be of much value, owing to its vigor of growth and pro- 
ductiveness. The yield was 285.08 bushels of tubers of the best quality. The 
tubers are uniform in size, have a smooth russety skin and round, elongated 
form. 

Daughter of Rose—Holds up well in yield after having been grown for several 
years. The potatoes have a slight tendency to be a little rough, but are quite 
productive. 

Dewey Rose—A variety of recent origin that is very productive and among the 
healthiest in the list. The tubers are large, uniform, slightly elongated and have 
pink markings. The eyes are of medium depth, well scattered over the surface. 
It promises to be a leading variety in its class. 

Dewdrop—Has been grown for several years and ranks among the better sorts in 
productiveness and quality. 

Early Carman—A new variety of large promise. The tubers strongly resemble 
Carman-No. 3 in color and shape. It is a heavy yielder, the yield this year being 
253.98 bushels per acre. The tubers are closely bunched in the hill so that they 
are easily dug. The vines are upright, strong and vigorous, and were not much 
injured by blight. 
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Eureka—Is among the new early varieties. The quality is good. 

Hamilton—A new variety whose yield this season was 241.02 bushels of potatoes 
of superior quality. They are white, very smooth and uniform in size. 

Hewes—Is among the heavier yielding sorts, the crop for 1903 being 247.8 bushels 
per acre. The vines are strong and spreading. The tubers are smooth, slightly 
elongated, and attractive in appearance Worthy of a place among the enrly sorts. 

Irish Cobbler—The vines are of medium strong growth and the tubers are | 
elongated, regular and smooth, with a slightly netted, nearly white skin, with 
shallow eyes. The yield in 1903 was 367.64 bushels per acre. There are few better 
medium early varieties. 

Michigan—One of the best early varieties in productiveness and auality. The 
tubers are very white, slightly elongated, oval, with eyes shallow. There are few 
superior early varieties. The yield for 1903 was 300.63 bushels per acre. 

Minnehaha—The tubers are a little inclined to be rough. They are slightly 
elongated and of Early Rose type. The yield for 1903 was 233 25 bushe's per acre. 

Norther—This variety has been very satisfactory here as well as in other parts 
of the State. It yields well and is worthy of a place among the medium-early 
varieties. 

Ohio—A leading early variety for many years. The quality is not the best, but 
it matures quickly and if planted closely will be fairly productive. In 1903 it gave 

a yield of 246.2 bushels per acre. 

Pingree—A medium-early variety of considerable value. The vines are strong, 
vigorous and quite productive. The tubers are white, smooth, slightly elongated, 
handsome and of good quality. 

Pioneer—A very productive variety, yielding in 1903, 334.32 bushels per acre. 
The tubers are uniform in size, slightly elongated, pinkish white and generally 
smooth. Of considerable value for commercial purroses. 

Prize Market—A medium-early variety which yielded for 1903, 35505 bushels 
per acre, with a very large per cent of marketable size. The vines are especially 
strong in growth and the tubers are well bunched in the hills. They are white, 
uniform in size and shape, and smooth. 

Quick Crop—A variety whose productiveness makes it of some value, although 
it does not equal some of the better sorts in quality. The yield for 1903 was 285.08 
bushels per acre. 

Rose of the North—Of the Rose tyre It has a strong s»reading habit, and the 
tubers are elongated, pink in color, with deep eyes. In 1903 the yield was 238.43 
bushels per acre. 

Rosy Morn—The vines are of medium growth and ripen the crop nearly as early 
as any. The tubers are roundish, with slight pink markings and quite smooth. 
The yield was 212.50 bushels per acre. 

Salzer—An extra early variety which ranks among the better sorts. The vines 
are of medium growth and quite productive. The tubers are roundish, of a bright 
red color and are edible even before hey. are thoroughly ripe. The yield was 121.81 
bushels per acre. 

Silver Crown—A very race extra early, white variety. The vines are 
upright, vigorous growers and in productiveness and quality it ranks among the 
best. The yield for 1903 was 259.16 bushels per acre. The tubers are regular, 
slightly flattened and a little elongated. 

Triumph—Is one of the same class as the Salzer and resembles it very closely 
both in habit of growth and tubers. The potatoes are bright, pink-red color, nearly 
round, and usually smooth. 

Trimble—Is a white variety that has shown itself of considerable value in pro- 
ductiveness and ouality. The yield for 1903 was 219.29 bushels per acre. 

White Ohio—Seems to be a sport from Early Ohio, as it has all of the character- 
istics of that varietv,-excent its color which is pure white. Yields better, for 1903 
giving 24102 bushels per acre. ; 


NOTES ON LATE VARIETIES. 


Admiral Schley—One of the newer varieties of the Carman type. It yielded at 
the rate of 129.58 bushels per acre. The vines were very thrifty, strong growers, 
and were not affected by the blicht to any extent. The tubers are handsome in 
 aprearance and of excellent quality. 

Big Crop—From Geo. W. Mace. Greenville, O. It does not come up to expecta- 
tions in yield, although the quality is good. : 
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Bruce ’98—From John A. Bruce and Co., Hamilton, Canada. The vines are 
thrifty, strong growers, and were not seriously affected by the blight. The tubers 
were uniform but rather small in size. The yield was 124.4 bushels per acre. 
Quality very good. 

California Russet—One of the two russet varieties that has been grown for sev- 
erai years. Of medium productiveness only, but the quality is good for a potato 


of its type. 
Cannon Ball (Salzer’s)—One of the best round, red varieties. It yields and keeps 


well. 

Carman Nos. 1 and 3—These varieties have been grown with excellent results 
for several years. No 8 is the more valuable of the two and is one of the best 
market sorts. It yields and handles well and is of g°.0d quality. 

Coos No. 2—Is a strong, thrifty grower. The tubers are long, white, smooth 
and attractive. They were well bunched in the hill, which makes it much easier 
to dig them. The yield was very promising, being 181.47 bushels per acre. 

Colebrook—Is of the Hebron type. The vines are of medium growth, uvright 
and stocky. The tubers were somewhat scattered in the hill, and do not grow very 
deep They rank as a second early, and medium in productiveness. It is worthy 
of trial. 

Columbian—Has been grown for the last three years and, while the appearance 
and quality are good, they lack in productiveness for commercial purposes. They 
are a white, attractive potato. 

Commercial—This ranks very high in productiveness. The tubers are a little 
inclined to be rough; the eyes are rather deen. Color,- pink. 

Cow Horn—A long, slim, white variety. The skin has fine, netted markings; 
eyes are shallow, scattering: quality good, and they seem to be good keepers. 
The vines are vigorous and of medium productiveness. This type of potato is not 
desirable. . 
~ Dewey—Of the Carman type. It yields well and is smooth, handsome and of good 
quality 

Enormous—Yields well, but is too rough and coarse to be of value. 

Farmers’ Favorite—This variety has been grown for two years, and, while only 
medium in productiveness, it has few superiors in quality. 

Free Silver and Free Trade—Are also of the Carman type and are almost identi- 
cal. They have handsome tubers and yield fairly well. 

German Rose—Has some value as a market sort. It yields and sells well. 

Good Times—Is a variety similar to Free Silver and Free Trade. 

Governor Yates—Is a promising sort but it is not better than several others of 
the Carman class. 

Green Mountain—It yields well and the tubers are handsome in form and color. 
It seems to he less injured than most varieties by blight. 

Hiler’s Choice—A pure white potato and the tubers are even in shape and size 
and guite smooth. Quite productive and desirable as a market sort. 

Home Comfort—A white potato of attractive appearance, but it has not been 
sufficiently productive to warrant general planting. 

Kaiser Krone—Of the Carman type and seems to have considerable value. It is 
very handsome and of the best quality. 

Maggie Murphy—Has been grown for eight years and has given an average of 
more than 200 bushels per acre. The tubers have pink markings, and are rather 
rough, but it yields and keeps well. The vines are very thrifty and strong. 

Mark Hanna, Million Dollar and McKinley are nearly identical. They are of the 
Sone type and have few superiors in quality, besides being handsome and pro- 

uctive. 

Michigan Beauty—This variety has been grown for several years and have aver- 
aged nearly 200 bushels per acre. The tubers are long, slightly flattened, white 
and attractive. : 

Norcross—Originated in Auburn, Me, about ten years ago. A medium-late, white 
variety of the Green Mountain type, but yields better than that variety. The 
vines are strong and thrifty, and it keeps and cooks well. 

Pride of Britain—A white potato of much promise. The vines are strong and 
thrifty; tubers, regular, oval, slightly elongated, smooth and attractive. The 
keening caulity seems to be good. 

Red American Wonder—Of American Wonder type, but is of bright red in color. 
It seems to be equal to the old variety in quality and productiveness. 
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Rural New Yorker No. 2—Has been the standard commercial variety for many 
years, but owing to its inferior quality, other varieties are:fast taking its place. 

Sweet Home—Is of superior quality, but seems to lack in productiveness. 

White Brooks—Vines strong growers with a spreading habit and fairly pro- 
ductive. Tubers white, of the Burbank type, and inclined to grow rough, which is 
a serious objection from a commercial standpoint. 


EXPERIMENTS WITH SUGAR BEETS IN 1908. 


Cc. D. SMITH, DIRECTOR. 
Bulletin No. 215. 


SUMMARY. 


1. The variation in sugar content of adjacent beets in the same row grown from 
the same seed under identical conditions, is so great as to make the ‘gathering 
of samples certain to accurately represent the whole plot, or a whole field, in per 
cent of sugar, extremely difficult if not impossible. In the case reported in this 
bulletin this difference in sugar content of adjacent beets amounted to over 3% in 
one instance and frequently over 2%. -Had the average sugar content of the plot 
been estimated from every fifth beet it would have been more than 1% different from 
the estimate made from the analysis of every sixth beet. It is unsafe therefore to 
draw conclusions as to the estimated amount of sugar in a field of beets from the 
analysis of ten or even twenty samples taken either at random or systematically 
from the field. 

2. The shrinkage in weight of beets sent to the station by mail for analysis is 
sufficient to make a gain of from 3% to 444% in sugar content. It is not safe 
therefore, to judge of the sugar content of a field of beets by tests made at a dis- 
tant laboratory unless careful record is made of the weights of the beets when 
taken from the ground and upon arrival at the laboratory. 

3. Lifting the beets seems to prevent, in one instance, the change of composi- 
tion of the beets so treated and leads to the probability that thus treating a field 
of beets at the conclusion of a long hot, dry period and preceding rain will prevent 
the usual extreme decline in sugar content due to the second growth which takes 
place when the tap root is left undisturbed. 

4. The weight of the tops and crowns constitute from 40% to 44% of the weight 
of the topped roots; the crowns approximately 20% and the leaves the same. 

5. The farmer has but little control over the per cent of sugar in his beets. 
If he grows them on undigested muck or apply nitrate of soda after the first of 
July. he may increase the tonnage at the expense of the per cent of sugar, other- 
wise he can influence but little, if any, the quality of the crop. The richness in 
Sugar depends upon the season, the presence or absence of long periods of con- 
tinuous sunshine, next upon the soil, the sandy loams giving richer beets in one 
season and the clay loams on another, and finally upon the seed. The seed fur- 
nished the farmer by the factory should be such as to be prepotent in three direc- 
tions. It should produce a good tonnage; next, it should produce beets rich in 
sugar under all ordinary circumstances, on good soil, with a normal season; next, 
it should produce a crop of beets of uniform richness, that is, one beet should 
not be rich and the next poor in sugar. The experiments reported in former bul- 
letins and in this one show that the beet seed received at the average Michigan 
factory does not fulfill all three of these conditions! Beet seed as sent out by the 
factories is imported from a foreign country. It is supposed to be a product of 
many generations of careful selection and scientific breeding. The abilty to pro- 
duce beets of uniform excellence is not yet sufficiently fixed to warrant the expecta- 
tion, that, where a field is sown to beet seed either imported or grown in America, 
the beets will all, or the majority of the beets contain 15% of sugar or more. 
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The variety tests at Holland, Detroit and Saginaw showed a wide variation in the 

per cent of sugar in beets of the same variety when grown under varying condi- 
tions. They did not show the superiority of any one variety on all three types 
of soil. F 

6. The not infrequent abuse of the soil by growing three crops of beets in 
succession on the same land is shown to be exceedingly injurious, the crops growing 
on the soil thus abused being less than on adjacent plots where a norma! rotation 
is followed, this decrease in yield being shown for at least two years after the 
growing of the beets. 

7. Economy demands that the rows of beets shall be no nearer together than is 
necessary for the maximum yield. As a result of observations for five years it is 
recommended that the rows be no nearer than twenty inches and that on ali 
ordinary soils not treated with stable manures or commercial fertilizers, the dis- 
tance may well be twenty-four inches or even twenty-eight inches. 

8. It pays to use commercial fertilizers containing nitrogen, phosphoric acid 
and potash, at the usual prices. Most soils need all three constituents. Taking the 
experiments of 1903 in connection with those which preceded them, it is safe to 
conclude that the nitrates are always in demand even on the richest soils. They 
should of course be applied early. Potash is needed on nearly all Michigan soils. 
Phosphoric acid increases the yield in every case except on a soil giving nearly 
fifteen tons to the acre without the addition of commercial fertilizers. On all soils 
except the last, all three ingredients mentioned are needed and their application 
is profitable. The amount of seed per acre and the work required is the same 

~except at harvest, with a crop of eight as with a crop of fifteen tons. If, therefore, 

the application of the fertilizers increases the yield per acre to an amount equal to 
the cost of the fertilizers, it still pays to use them. In the experiments reported 
here the increment is greater than the cost of the commercial fertilizers. 

9. Spraying with Bordeaux mixture decreases the amount of blight and when 
the proper tools for spraying economically are invented it will undoubtedly pay to 
spray the beet fields to prevent this disease. 


I. PRELIMINARY INVESTIGATIONS, 


The measure of the value of a crop of sugar beets is the sugar contained and ip 
our calculations heretofore, the unit of value has been the estimated amount of 
sugar produced on an acre. Where, for instance, varieties of beets have been com- 
pared, they have been sown on adjacent plots and, at harvest time the beets on 
each plot had been weighed and a half dozen beets from each plot had been pulped 
together and tested for sugar under the assumption that the per cent of sugar in 
the few beets thus taken was identical, or approximately so, with the per cent 
of sugar in the whole plot. Naturally, it is inconvenient if not impossible to grind 
up all of the beets on the plot and make a composite test of such magnitude. In 
selecting the sample beets for analysis they have sometimes been pulled hap- 
hazard without plan, again, after the plot has been harvested and weighed, beets of 
average size and typical in shape of the given variety have been taken from the 
loads; again, before harvest every fifth or sixth beet has been taken, or one every ° 
two paces, or one from each square rod. Various circumstances have given rise to 
suspicion that these few beets were not certain to fairly represent the plot from 
which they were taken. A few observations bearing on this question are here 
recorded. 

1. Testing each beet in the row—Some seed, received from Dr. Wiley, of the 
Department of Agriculture, had been sown in a plot of fairly homogeneous soil. 
Considering the source of the seed it is fair to suppose that it was from selected 
mothers and uniform in quality. A single row in the middle of the plot, some 
eight rods long, contained fifty-nine beets. They were pulled and numbered ac- 
cording to the Jocation in the row, with results following: 
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Per Cent Per Cent 
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This littlhe table reveals the wide divergence in sugar content of beets grown 
under idenitcal conditions from the seed from the same source. Every one who has 
had to test beets grown from the seed of the same mother beet knows how widely 
they vary in composition. They have not yet been bred long enough to insure the 
production of seed by a single mother beet of such uniform excellence as to insure 
a high per cent of sugar in all of the beets grown from it. Under average field 
conditions in Michigan the seed furnished by the factories could not be expected 
to be carefully selected when it is remembered that it is imported from a foreign 
country without opportunity on the part of the factory purchasing it to make care- 
ful inspection as to its ancestry and the methods used in both preventing adultera- 
tion and eliminating inferior stock. In ordinary field conditions a still wider 
yariation in sugar content of adjacent beets would naturally be expected. The selec- 
tion of a few beets here and there over the field gives but little indication, upon 
analysis, of the average sugar content of the whole field. 

2. Two methods of gathering samples compared—From a tenth a¢re plot, Prof. 
Robison and his assistant selected one beet every five paces until every row in the 
plot had been canvassed Forty-five beets were thus selected, the composite sample 
of which showed 14% sugar with a purity 83.9. Next ten beets were selected at 
random, taking care to divide the beets among the low and high areas so that 
each soil type would be represented. A composite sample of these ten beets showed 
a sugar content of 13.2% with a purity of 80.0. In our work with varieties there- 
fore, a variation of .8% or even 1% is not significant and even larger variations 
may be due to samples misrepresenting the plot rather than to any real difference 
in the prepotency of the seed. 

3. Shrinkage of beets in transit through the mails and constquent increase 
in sugar content—Since the per cent of sugar-in the beets indicates the relation 
between the weight of the beet and the weight of the sugar it contains it is evident 
that if the sugar remains constant and the weight of the beet decreases by reason 
of drying out, the per cent of sugar will be increased. This of course does not 
mean that there is any more absolute sugar in the beet but that the sugar con- 
stitutes a larger proportion of the total weight of the beet Beets are frequently 
sent to the station for analysis. The request is made that the sample be analyzed 
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and a report made to the sender. The weight of the beet when pulled, cleaned 
and topped, fresh from the ground is never sent with the beet so that the station 
has no means of knowing how much the weight of the sample has shrunk in transit. 
A test.of the wilted, dried specimen as received at the college could naturally not 
give the per cent of sugar in the beet as it left the field of the grower. The amount 
of this shrinkage is a matter not fully understood. 

Supt. L. M. Geismar of the Upper Peninsula Experiment Station wrapped some 
beets separately in cloth and for a second covering, in paper, and mailed them 
to the home station at the Agricultural College, a distance somewhat more than 
four hundred miles. He weighed the beets as sent. They were re-weighed when 
analyzed The per cent of sugar at Chatham and at the College, with the apparent 
gain in richness-is shown in the next table. 


Per Cent Sugar Per Cent Sugar Per Cent 

at Chatham. at the College. gain. 
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There is a difference in the amount of shrinkage experienced by these six beets, 
but in general it is safe to say that there was shrinkage enough to account for a 
variation of over 3% in the sugar content. 

In late October a couple of beets were sent by mail, well wrapped in paper and 
sewed in sacks, to Saginaw. They were not opened there but were returned at 
once to the station. Sample 1 had the leaves stripped off but the crown remained. 
Sample 2 was topped in the usual way. Sample 1 lost 13.79% in weight and sample 
2, 12.90%. In other words, if both beets had tested 16% before their journey, sample 
1 would have gained 2.56% in sugar and sample 2, 2.40%. It required seventy- 
two hours to make the journey. These beets were better protected from evapora- 
tion than are the average samples. 

4. Effect of lifting on sugar content—Frequently after an extended period of 
warm dry weather in late September and October, a heavy: rain starts a new growth 
on the beets and the per cent of sugar rapidly falls. It is generally believed that 
if the beets be lifted in the usual way, breaking the tap root and tearing apart 
most of the lateral roots, the per cent of sugar will not fall. No good opportunity 
to test the matter presented itself in 1903 as the season was wet throughout. An 
experiment was undertaken however to furnish some data on the question of the 
influence of running the beet Hfter under the rows on the sugar content of the 
beets so treated. Analyses were made as soon as the beets were lifted and again 
after four days had elapsed after the beet lifter had been run under the three 
rows taken for the test. Ten beets were taken from each row at each analysis, 
making sixty beets in all. The average of the first analyses was 14.38% and of the 
second 14%, showing little variation in sugar content in the four days which means 
of course that the beets dried out but very little and that there was little, if any, 
new growth and no fermentation. 

5. Relation of the weights of roots, crowns and leaves—Two trials were made 
jin this matter. In the first, 760 lbs. of clean untopped beets were topped in the 
usual way. The topped beets weighed 530 lbs., the crowns 120 lbs., and the leaves 
110 lbs. This makes the crowns weigh 22.6% of the weight of the topped roots 
and the leaves, 20.7% of the topped roots The weight of the leaves and crowns 
together was 43.3% of the weight of the topped roots. : 

In-the second trial, 865 lbs. of clean untopped beets were taken. The topped 
beets weighed 620 lbs., the leaves 130 lbs., and the crowns 115 lbs. The leaves were 
in weight 21% and the crowns 18.5% of the topped 22.6% of the weight of the topped 
roots and the leaves, 207% of the topped beets or the leaves and crowns together 
39.5%. The plots from which these beets were taken yielded approximately twelve 
tons to the acre. Before pulling, the tops appeared less than average in size. 


~ II. “VARIETY TEST. 


The plan adopted in making the test of varieties in 1903 was identical with that 
of 1902. Each of the factories contributed ten pounds of seed of the varieties used 
by their patrons. This ten pounds was divided into three parts and the test carried 
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on in triplicate. Mr. Albert Wilterdink kindly allowed us the use of one of his fields, 
two and one-half miles southeast of Holland. This field had borne clover in 1901 
and corn in 1902. The soil was mostly a clay loam, running into sandy loam, was 
gently rolling and well drained. A commercial fertilizer containing all three 
elements, nitrogen, phosphoric acid and potash was used at the rate of five hun- 
dred pounds per acre. Seed was sowed in rows twenty inches apart. The soil was 
in good condition when the seed was planted and Mr. Wilterdink gave the crop 
most excellent cultivation throughout the season. 

Through the courtesy of Mr. Stuart Morrison, manager, a field of the Sheridan 
' avenue farm of the Saginaw Realty Company, was set aside for this test and others. 
The soil was alluvial, dark sandy loam, very fertile and in an excellent state of 
cultivation. 

Near Detroit, on the farm of Mr. Wm. Reed, a series of SOI were used for 
the triplicate test. 

The varieties tested and the source were as follows: 

Seed from David Sachs, Quedlinburg, sent by the Saginaw Sugar Company; 
Rabbetge and Geisecke Original Kleinwanzlebener, from Holland Sugar Co.; 
Original Kleinwanzlebener, Meyer and Raapke, from the Detroit Sugar Company. 

Seed A, from the Sebewaing Sugar Company; 

Seed B, from the Sebewaing Sugar Company; 

Hoerning’s Kleinwanzlebener, from the German-American Sugar Company; 

Hoerning’s Improved Kleinwanzlebener, from the Peninsular Sugar Company; 

Seed from D. Sachs, from the Detroit Sugar Company; 

Dippe’s Kleinwanzlebener, from the Detroit Sugar Company; 

Original Kleinwanzlebener, Rabbetge und Geisecke, from the Holland Sugar 
Company; 

Seed from the Michigan Sugar Company; 

Schreiber’s Elite, from the Detroit Sugar Company; 

Jaensch Victrix, from the Saginaw Sugar Company; 

C. Brown Kleinwanzlebener, from the Saginaw Sugar Company; 

American grown Kleinwanzlebener, from the United States Department of Agri- 
culture; 

Dippe’s Improved Kleinwanzlebener, from the German-American Seed Company: 

Carl Schubert & Company, Ideal, from Saginaw Su7ar Company; 

Otto Hoerning’s Kleinwanzlebener, from the Saginaw Sugar Company; 

C. Vorstadt, from the Saginaw Sugar Company. 

The season was wet throughout but none of the fields were ruined by the floods. 
although the one on the farm of the Saginaw, Realty Compiny was ove flowed 
for days at a time. The harvest was wet and delayed. There elapsed therefore 
considerable time between the harvesting of the beets and the delivery to the 
factory. In the next table there is given the per cent of sugar in the beets as 
determined by a composite of ten or more single beets from each plot, the test 
made at the station laboratory. In the next column is given the per cent as found 
by the factory when the beets were delivered. 


Holland Detroit Saginaw 


Sta- ‘ace Sta- Fac- Sta- Fac- 

tion. tory. tion. tory. tion. tory. 
BCHTENIET Ss TOUGOs. vai p bene aie coe. aiotnlaietaenie 18.2. 16.9 Loe2) plo 1682 5.1652 
PAIMOTICAT GTO WMA cere foetal eae aae ls Grae AG Ds Dive agers 1A See 
CanlSchubert Wdesle nee. este. omer oe VWiGowa Ono hae IG) 1 14.4 12.6 
Dippe’s Improved Kleinswanzleben.... 16.6 17.5 14.8 15.4 14.6—- lar2 
Rabbetge und Geisecke Original Klein 17.5 17.4 a Cae Paso ez eilics 
DEDOWAINE WAT inlets sycucgeied mii uakeioebeimieets V6no lA TS Lanes 14.6 14 
PIC DE WAIN Pac ios ale bichon a brakes eieeceene N7ideeli mre iss 5 a8 1556" 15,2 
Meyer und Raapke, Original.......... 17.2 18.4 16.3 16.6 15.3 15.2 
Dippe’s Kleinwanzleben.............. ieee lifaess sy ial etait ¢f 1543: SANS. 
Rabbetge und Geisecke Original Klein 18.5 17.5 16.3 15.5 152 14.2 
Michigang Sugar) Com osenens cies sole Wet. Atel Des mono 1622 Ase 
Floerminey site ns-tcne' nd siek.e oletetetneseus NG se Ns7/ 15) ela, 14.8512 
Hoerning’s Improved.............%..% 16.7 16.2 13.3 15:2 15.2 14 
Otto Hoerning Aa He ad a ENR, dian nc, eee bees ets ccare pees 16.4 16.6 TASS cela 14.5 14.4 
BSCS eave cae Roe Panache REA Or Corre 15 be 6 142 ee Geel I BA oot a i ae: 
Wye OIStAGt nse sc Ainge avatars stare oon 16.8 16.1 Iiomlono 15.3 13.8 
PeeMSCH Ss! WICHIX 505 cca shee ee os bree eee fea AOE 15.4 oe A enetins, Loe 
BERDLOMMG hike. Fhe nyersieiak eee eee Wisou Gre 14.8 16.1 14.8 13.4 
DAAC aS AC OS oie cota st, oon cava eis ate ceahe eset 16 15.6 Fe Sits eaters ae 15.2 15 


EXPERIMENT STATION BULLETINS. 203 


Owing to the wet harvest it was impossible to lift, top, haul and weigh these 
plots on the same day or even in the same week. At Saginaw the beets had to lay 
in heaps for several weeks, the field meantime being very wet and part of the time 
almost under water. These facts account for the discrepancies between the tests at 
the factory and at the station. Moreover the beets were wrapped up in cloth sacks 
and taken to the experiment station by freight, necessitating some delay and some 
shrinkage. With the original per cent of sugar in the beets the same, the tests 
should show higher at the college than at the factory. 

A test of varieties aims to determine which of the varieties compared gives the 
richer beet. A farmer has but little control over the per cent of sugar in his 
beet crop. He can neither increase nor decrease it by cultivation, by neglect, by 
want of commercial fertilizers or by excess of commercial fertilizers, with the 
single possible exception of the application of an excess of nitrate of soda late in 
the season, which tends to give a large tonnage with low per cent of sugar. Where 
he is paid for his crop according to the richness in sugar it is a matter of prime 
importance to him that the factories furnish seed which shall produce beets with 
bigh per cent of sugar, since the quality of his whole crop depends upon the 
quality of the seed, more than upon all the rest of the factors influencing the crop 
put togetner. 

That the kind and condition of the soil have a cogent inftuence on the quality of 
the crop is manifest by a cursory examination of the table just given. The average 
per cent of sugar in the beets at Holland was much higher than at either Detroit 
or Saginaw. The soil at Holland was a very sandy loam. At Detroit it was also a 
sandy ioam, rather more alluvial than at Holland and with more humus. At 
Saginaw it was more humic and contained a great deal more clay. Under the 
weather conditions existing in 1903 the beets were richer on the loamy soil at Hol- 
land. 

In 1902, also a very wet season, the average per cent of sugar in twenty-one 
varieties was higher on the Goodnoe farm, with its stiff clay subsoil and black, 
humic, alluvial surface soil than at either Alma, on stiff clay, or at the College, 
on the sandy loam. (See report of Michigan Board of Agriculture, 1903, p. 185.) 
“These findings are interesting, especially when it is remembered that the Goodnoe 
soil was almost @ muck and lay so low that it was flooded with water for the 
entire season except in spots large enough to furnish samples for analysis, and 
on these spots the water was so close to the surface that the beets were round 
and turnip-shaped rather than conical.” 

It would be interesting to determine which variety or varieties were best adapted 
to the different kinds of soil used in the experiment in 1903. The foregoing table 
gives but little light on that topic. In fact any conclusion drawn from the figures 
in the table would be unsafe since there is little assurance that the entire plots 
differed in richness in sugar exactly as the small samples taken from those plots 
differ. The factory tests could not be used in this study bécause the beets were 
not all drawn to the factory from the different plots on the same day. Some plots 
had shrunken more in weight than others when the tests were made. Until the 
breeding of the beet seed is carried to the point where the great majority of the 
beets grown from the seed will be uniform in sugar content and until larger 
samples, known to fairly represent the entire crop are taken for analysis it will 
be unsafe to draw conclusions from tabulated records of analyses. 

_The yields of the several varieties as determined by the weights of the plots at 
the factories are given in the following table.. This table must be considered 
remembering that the harvest was exceptionally wet, that the crops from adjacent 
plots were hauled at different dates and therefore under varying conditions and 
that some of the yields had been buried and partly frozen while others escaped 
that hostile influence. At Saginaw, the conditions were so adverse that the yields 
are not.given. The weights given are of clean beets, the tare out. 
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Yield per acre, Yield per acre, 
Holland. Detroit. 
Variety. Lbs. Lbs. 

RIBTITCIVEE BC MUIGE. « .'cve se ary hea octal a a aalecd SRI eae ae 23,824 eee 
IC MOETE SACO. cv. wcten tn ai seca larie oa alte onsen ee 24,690 14,960 
Dippe’s Improved Kleinswanzleben..................- 24,000 16,500 
Rabbetge und Geisecke Oripinyaell io Oe 2 ea eae eee ence oe 25,930 14,410 
“SELES, PTT gs Ne ay ele a le RAE et AM ig aL a aL eT a 23,637 - 24,772 
Mever unas RaapkeyOnivinal oie cs ae eee eee 23,368 23,452 
Dippes Jdemswanzleben .)-). 25 <0. sees ea Res oe ele ee 24,871 14,014 | 
Rabbetge: und “Geisecke Original. .......5...0.....0.- 22,623 25,366 
Miehizan Sugar Cosine 0, oa csae Na hichotwiatcre: chores 22,193 18,260 
PRoerniae s HNGE. se A oc hake oe ee hare we 24,023 21,428 
Pioernines<liiproveds 2. 2%. te. oo ee So ea ee 21,538 24,684 
Meas MOC RNIIE Ns lees bs Me ee eee OF ee Eee 23,275 14,740 
RIMMER hen. CRM: Bee te Geter e Le ete, om ee om 22,070 exaeek ie 
OPVOTSHAC Gaeta eerie eerie teat LON As eer ae 24,175 16,700 
Mgenocl +Victrixg ssw opine ei Oh a eee 21,830 16,390 
ASIPBLSPONITIG Gs chi hoes or eee A Scie Re Nee ES oe a 26,080 12,430 


Ill EXHAUSTION OF THE SOIL BY BEETS. 


In Bulletin No. 207 (Board Report for 1903, p. 188), there is given a report of 
an experiment to test the influence of cropping a light sandy loam with beets for 
three successive years. The work was continued through the year 1908. It will 
be remembered that of a whole area which had been planted to Lathyrus silvestris 
in 1890 and had borne that crop without plowing until 1898, a strip eighty feet 
wide running north and south through the field which was sixteen rods wide had 
been planted to beets for three-years in success on, while east and west of this 
strip other plots parallel to it had for the same three years produced crops of 
oats, millet, clover or alfalfa. The history of the several pl-ts was given in the 
bulletin referred to and need not be repeated here. In 1903 the no-cth strip of 
seventy-two feet in width which in 1902 had been sown to oats, was this year 
planted to sugar beets, the rows running east and west, eightecn inches apart and 
the seed being furnished by M. Knauer of Germa>y. The next strin south of the 
beets was planted on the 18th of May to White Dent corn in hil’s three feet nine 
inches apart each way. This strip was seventy-nine feet wide. The south strip 
of all, 144 feet wide, was drilled to oats on April 21, using one and one-half bushels 
of seed ‘per acre. 

The area which had borne beets for three years in succession crossed these 
three crops near the middle of their length and by the 30th of May the corn, oats 
and beets had begun to show the bad effects of this successive cropping to beets, 
the crops on the area which had borne beets so long being very visibly lower in 
height and bad in color. 

The beets were thinned on June 6th and were cultivated and hoed at frequent 
intervals during the summer, the very wet season requiring by reason of the 
srowth of weeds, an unusual amount of cultivation. Thé oats were harvested 
August Ist, the corn on September 25th, husked October 10th, and the beets, 
lifted and topped October 17th, were hauled and weighed October 26th. The fol- 
lowing table gives the yields, of the several crops, calculated to yields per acre. 
Remember, that plot 8 had borne beets for the three years, 1899, 1900 and 1901, 
and plot 4 had borne beets in 1899 and 1900 and oats in 1901, while plots 1, 2, 5, 6, 
and 7 had been treated to various rotations, there being legumes in all the rota- 
tions except on plot 1, which had grown Bromus inermis continuously for the three 
years named. 


, 
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YIELDS PER ACRE OF OATS, BEETS AND CORN. 


Oats. Beets. Corn. 

Grain, Straw, Per cent Ears, Stalks, 

pounds. pounds. Pounds. sugar. pounds. pounds, 
Lee ee a aarchole Talons wie stores 1,184 3,605 15,368 14.2 4,856 5,048 
Nee Ere bid cttactens wer alee eo 1,409 4,123 25,009 13.4 5,669 7,293 
SSP tured crow haven erevarsis. shelieen fais 303 1,345 15,968 14 7 3,289 3,400 
RR Ee ete eMN eis ere, Susie en tohe 1,065 1.557 22.688 14 1 4,606 5,272 
Nar Sunes ace tale o csealasvele oes eTe lois 886 2,848 232 13 5 5,093 4,139 
Dippin pacteasbcg vist cae see late eee tS 1,122 2,560 26,146 13.7 5,818 5,000 
DE ats sisiia ees, 0 talorey sista erd 1,232 3,398 25,359 15.4 4,929 4,551 


It is noted at once that plot 3 which had been abused by being compelled to bear 
three successive crops of beets gave us a much smaller yield of all three crops, 
oats, beets and corn, than did the plots on either side, and that plot 4, although 
located where the ground was normally somewhat richer than plots 1 and 2, gave 
a less yield of beets and corn than any other plots save plot 1. Further comment is 
not needed as the sole aim of the experiment was to find out how seriously fol- 
lowing beets with beets for three successive years would injure the productive 
capacity of a light sandy loam. 


IV. DISTANCE APART OF ROWS. 


This station has conducted experiments for several years to accumulate data 
bearing on the question of the most economical and profitable distance apart of 
rows for sugar beets under normal conditions. In 1902, the conclusion is reached 
that “In this country, where the work is to be done largely by horses and where 

. the land is seldom as well fertilized as in Eurepe, the distance between rows may 
well be maintained at twenty inches to twenty-two inches, and certainly at not less 
than eighteen inches.” The experiments in 1902 compared the distance sixteen 
inches, eighteen inches, twenty inches, twenty-two inches, and twenty-four inches. 
There was no relation between the width of rows and the per cent of sugar in the 
beets nor did the yields vary widely as between these different distances. In 1903, 
it was found impossible to continue the experiments on the college farm by 
reason of lack of suitable soil. Gov. A. T Bliss consented to have the experiment 
tried upon his farm at Carrollton, under the supervision of his most efficient 
foreman, Mr. J. W. Wood. Here the distances were as follows:—The first thirty- 
six rows were twenty-one inches apart, the next twenty-seven rows twenty-eight 
inches apart, the third thirty-six rows twenty-one inches apart, the fourth twenty- 
seven rows twenty-eight inches apart and on the fifth and sixth plots there were 
44 rows each, eighteen inches apart. The first four plots were therefore 756 inches 
wide while plots 5 and 6 were 798 inches wide. Calculating the yields to the even 
width of 756 inches, we have the following table: 


Plot. Yields, lbs. 
Tete A Ere ter ees an ines a hea IST oy Pager Di eA MARR 1 at rs ne Sent ee a 8,879 
NAS AP Mie TRA G cre ra. at neat ick Oem ed een Bere. Pend Ge aoralle la yb EXE GR STU NS 0! f0 as Ce 10,905 
Ree eT Rae RAED Ost ge rian abict uy tran cade robe Syst obSl oe aces aRRaer iene sa ievapana eee are 11,090 
BE RES Goce ERICH ee RRR ee a a ket an ae ae ech i tris ars eet ge 12.149 
LB eg ky Oe ez By CCU AD CREE CDS ra te en ce ei San nt ea 12,942 
6 RAE MES ta os onrek Siohins crete chee oh ates oe tee Me oT aM ees e wet star, oEehasiete, Syd. eee tOs270 


It thus appears that the two plots with rows eighteen inches apart yielded 23,212 
lbs., the two plots twenty-one inches apart, 19,969 lbs., and the two plots twenty- 
eight inches apart, 23,058 lbs. Here there seems to be no relation between the 
yields and the width of rows. There is a difference, however, in the amount of 
work required to cultivate the crop on an acre, depending on the width of the 
rows, and if it is possible to grow as many pounds of beets as rich in sugar in 
rows twenty-eight inches apart as in rows eighteen inches apart, the former 
distance should be adopted. 
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The richness of these beets in sugar, therefore, becomes a matter of consequence. 
On the 16th of October, samples were taken for analysis, the ground at that time 
being almost covered with water, the soil completely saturated. The following 
table gives the result of the test of these samples: 


Per cent 

Plat. sugar. 
| [Pantanal eae neat nee aoe Pm aie Rann nS eA th Wiehe oe a SIRE ER OE ony = 15S 
ED eel Teh REP co ergo Se whi Cte GOP AC os BANGS e pone ie ONE TODAS TNE EOE Re 14.6 
Set eee oa OP TERE FERRE ERE ELE RON ince remy ee ea eiteD aE: 14.4 
Ae te RR nae I oh a nel ura en ta ast Sy eee a Nercs SietaNe RSL Cie aah eRe eNE ee nC Usha i! 
Le ee Acca ee ETA oN ons POE ee RA RSS ANE i A ein Or rhro 19 Deron 14.6 
ee Pe as ra ae es OID eae ee a eels all Menomena te Ore eae ee 15.4 


Note that the variation in per cent between plots 5 and 6 was quite marked, 
almost as much so as between adjacent plots where the distance apart of the row 
had been varied. It would be quite unwise therefore to ascribe the differences in 
the richness of sugar on the adjacent plots to the differences in the width of the 
row, the number of beets taken being too small to insure a fair representation of 
the plot. 

The beets were hauled to the factory in the latter part of October. Here from 
each plot four or five half bushel samples were taken. A test of these samples 
gave the following results: 


x Per cent 
Plots sugar. 
1 Eee eee eran Fara da eT Cte ge Men | AMEE cee Ze ee Ing RHEL EN Go T OLS ON Wey o2 
7 Ae Siar, GARONA er An eee Sire Ee AME PUES EER we eR Ces EMP RON NG CLG TIN PO 12.8 
de Ae re See Pn MPD eran Same ei Tiiaes ute Ae Cee gey OPES era COCR 12.6 
ES a I re ee cee Ue Melee Bees Shima a Ma lacie ae tea th Lame Nahe crak oan euake aie reaped 12.8 
Py Ree ates hc eco aS ere eae va battall thes eh cae to OUR fovea Se a Ep SINS ene erlaaeclaceantah salle sgh tee ira awe Sen eRS a 1226 
OEE ce ata ore g a a ater ids fg Geta atarda: ope Me Mem OMe URIS Gye aiaiG neta ce age ana ad toot MoEsee eae eer el Qt 


Here there is no relation apparent between the per cent of sugar and the dis- 
tance apart of the rows. This work confirms the conclusion reached last year that 
up to twenty-eight inches at least, the increase in the width of the row does not 
lessen the per cent of sugar in the beets. 

Certain officers of the Sebewaing Sugar Company were planting a field to beets 
and kindly consented to undertake some experiments for the station on this ques- 
tion of the distance apart of rows. The work was very carefully done and the 
table below gives the yield per acre of the beets on the plots with the distance 
between the rows named: 


Distance between Seed per Yield of beets per 
Plots. Tows. acre, lbs. acre, lbs. 
Dee eecretetend aetakt seis Caw eee ia ite basta tale 18 15 17,393 
OA dbs Uae Ra ansiaie Rocker iab euenetetan te 20 15 19.521 
Crees CBE eeis GUE RRe Sere Sisto 22 15) 18,051 
AT arated ofeiate Scactie la ale" Shaner haben a erage she 18 15 19,363 
LSA AC OR CEE UNE IC i hee ete eh a eaemeat © 20 1055 20,777 
Loe oh SE None SA cel Satu Br Sear! 18 20 22,703 
Page ek eet SOR ie wae adalarae ceva eiuene s 18 15 31.094 
be Rr eek RNS SRG ORE Annee eh Bio TE 20 15 27.763 
UES Pa ee eerie Soins ema aera | BS 18 20 21.007 
1 yon ric remeber nel ais orm 18 in hills 23 426 
JOSTENS a Eon eer oO Sistas Waren 18 20 30,577 


Comparing the sum of the yields of the plots having rows eighteen inches apart 
with those having rows twenty inches apart, seed per acre being fifteen pounds, it: 
is found that the yield for the eighteen inch rows was 22,617 lbs. per acre and 
for the twenty inch rows, 22.687 lhs. per acre. The size of each plot was seven- 
tenths of an acre. The plot with rows twenty-two inches apart was sown with a 
hand drill and did not have as good a stand as the other plots. These results 
do not show any advantage in the eighteen inch row over the twenty-inch row. 
Plots 6, 9 and 11 had twenty pounds of seed per acre. Comparing the average of 
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the yields of these three plots with the average of the yields of the three other 
plots with rows the same distance apart and fifteen pounds of seed per acre, it is 
found that twenty pounds gave an average yield of 24,762 lbs. and the fifteen 
pounds of seed per acre, 22,617 lbs., showing a good economy in applying the larger 
amount of seed. 

Plot 10 had the rows eighteen inches apart and the seed was put in with a hill 
dropper which left one seed at each eight inches of row. Here the yield was 22,436 
lbs., not. quite as large as the average of.the three plots sown in th usual way 
but the expense of thinning was considerably less than that of any other plot in the 
series. 

The analyses of the beets either at the station or at the factory show no relation 
however between the width of the row and the per cent of sugar in the beets. 

Mr. Albert Wilterdink, besides carrying forward for the station the tests of 
varieties on his farm-near Holland, eonsented to try some experiments on this 
question of the width of rows. He had three plots, each .256 of an acre, one drilled 
in rows eighteen inches apart, the next twenty inches and the third twenty-two 
inches. The yields were as follows, in pounds per acre of clean and topped beets: 


Yield per acre. 


Name ESM sere Mae tae Mee eae eh etree Shae a eh Sa Th sc So dnTG ea Sh gos lero ares 23,113 Ibs. 
DOMIMECUES ME Ay ECL RE Nitra coe, Mace nte re ee oii wits ea els 22,980 lbs. 
POAC ES ee waite at) ten eco che ona seinrn eter skereveceo- oas ose paea ae keene 21,823 lbs. 


Here the difference in yield slightly favored the narrower row but still not in 
amount sufficient to pay for the extra length of row and consequent greater cost 
of thinning and cultivating. 

In concluding our work on this important factor of beet growing, the conclusion 
seems inevitable that a row narrower than twenty-two inches is never advisable 
except upon the very richest soils while a wider row, up to twenty-eight inches 
is surely more economical and profitable on soils of average fertility. 


Vy. FERTILIZER EXPERIMENTS. 


Two sets of experiments were conducted for the station, testing the influence of 
the application of various combinations of commercial fertilizers on the yield of 
sugar beets. What fertilizers are needed for beet production is determined: pri- 
inarily by the composition and physical constitution of the soil. There can never 
be devised a formula which shall give the best proportions of nitrogen, phosphoric 
acid and potash for sugar beets on all soils. One soil is lacking in sufficient potash 
to produce a maximum yield of beets while another has sufficient potash but lacks 
phosphoric acid. There are few soils in the State upon which the application of all 
three of these dominant fertilizing factors will not produce increased yields. 

The fertilizing experiments such as those to be described below are primarily 
therefore, tests. of the needs of the given soil and cannot aid in performing an 
impossible task, namely, in devising a formula of universal application. Each 
farmer must test the matter for himself upon his own farm, each farm on a given 
typical soil area having a different history and therefore a different appetite for 
fertilizers. To ask the soil which fertilizing ingredient it most needs, he must lay 
off plots of equal size upon one of which shall be applied a strong nitrogenous fer- 
tilizer, upon the next phosphates and upon the third potash salts. He may wisely 
go further and apply the combinations used in our work to thus determine upon 
which ingredient the emphasis should be laid, normal quantities of the others 
being supplied. These experiments are therefore reported, not as accumulating 
data to determine a formula of wide application, but as illustrating the increase 
in yield that may be expected from the application of the fertilizing materials 
named upon the kinds of soils described. 

The claim is not made that these commercial fertilizers can in any way take 
the place of barnyard manures. The latter, besides supplying nitrogen, phosphoric 
acid and potash, bring to the soil humus and humus-making materials and a host 
of bacteria useful in setting free the plant food already existing in the soil. The 
humus aids in increasing the water holding capacity and, with the bacteria, brings 
about the chemical and biological actions which help to make available the stored 
up plant food. 
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Because no suitable land was available at the college, the tests reported below 
were carried forward at Holland with the kind and efficient cooperation of Mr. 
J. A. Wilterdink and near Detroit, on the farm of Mr. C. McDonald. Both of these 
gentlemen cared for the crop with great assiduity, allowing no weeds to grow and 
keeping the cultivation up to a very high standard. The season was phenomenally 
wet and the results are not what might have been expected under more normal 
weather conditions. The arrangement of plots in both places and the fertilizers 
applied to each are set forth in the following table: 


Plot 1—No nitrogen, 200 lbs. phosrhate, 100 lbs. potash. 
Plot 2—200 Ibs. nitrates, 200 lbs. phosphates, 100 lbs. potash. 
Plot 3—Nothing. 

Plot 4—100 lbs. nitrates, 100 lbs. potash. 

Plot 5—100 lbs. nitrates, 200 lhs. phosphates, 100 lbs. potash. 
Plot 6—100 Ibs. nitrates, 400 lbs. phosphates, 100 lbs. potash. 
Plot 7—Nothing. 

Plot 8—100 lbs.-nitrates, 200 lbs. phosphates, no potash. 

Plot 9—100 lbs. nitrates, 200 lbs. phosphates, 200 Ibs. potash. 


The amounts stated are given in pounds per acre. The nitrate was in the form 
of nitrate of soda, the potash was in the form of sulphate of potash (49.10% actual 
potash), and the phosphate, a dissolved South Carolina rock (17% available phos- 
phoric acid). The yields per acre of beets are stated in the following table. The 
tare is taken out. 


Plot. Holland. Detroit. 
A RS Be ere a he sah ioUirc tees vances wl teehee atecite Niece 25,598 lbs. 30,550 Ibs. 
Eee one. eee eR ee ch an ak phate ark ar Skee PES RISE OS 34,282 lbs. 36,420 Ibs. 
eB aren eas ge SUR EE Rca epee Cea a die, Rec aieh yay Meta 20.942 lbs. 29,320: Ibs. 
ACSI eg Neo Hen cao Lies Va | ahaha Sana eee Payee! a ame: 24,888 lbs. 28,258 lbs. 
PyRaptcrrore dacials seat is cane, rat ih Se MOTO ee atest ae ta Oe Peake 28.372 lbs. 35,980 lbs. 
(5), Lape ER eae Ore ay eR RS As pa Ree 28,948 lbs. 32,920 Ibs. 
Re Seo cates ratte ATE rc eae aeons ae 18,760 Ibs. 28.320 Ibs. 
OO ety eaters (oh ee ote nace AA AI Dacia 27,270 lbs. 36,350 Ibs. 
ee ea Mma vars ate vate ee Te cege: Sees te Tanti eo ucate ae ae 30,940 lbs. 35,740 lbs. 


Both series of plots show the benefit from each of the fertilizing elements. 
The average of the nothing plots at Holland being 19,851 lbs., and at Detroit, 28,820 
lbs., amounts much less than shown by any other plot in the series, except plot 4 
at Detroit. 

At Holland the application of the nitrates increased the yield of plot 2 over 
plot 1, and of plot 5 over plot 1, although plot 5 gave a less yield than plot 2, un- - 
doubtedly because it received 100 lbs. less of the nitrate of soda. The same state- 
ment is true concerning the work at Detroit. Here also, plots 2 and 5 have a 
larger yield than plot 1, and plot 2 has a larger yield than plot 5, plot 2 having 
200 lbs of nitrate and plot 5, 100 lbs., and plot 1, none. , 

Comparing next, plots 4, 5, and 6, to note the influence of the phosphoric acid, 
the yield at Holland of plot 6 is found to be greater than that of 5, and the yield 
of the latter greater than that of 4, showing the need of phosphoric acid in that 
soil to bring out a maximum crop. At Detroit both 5 and 6 yield more than 4, 
but there is evidently not the need of phosphoric acid here that was shown in 
Holland as the yield of plot 6 is less than that of 5. 

Potash was needed at Holland as shown by the yields of plot 8 with none, 5 
with 100 lbs., and 9 with 200 lbs. per acre. The results do not point to any such 
need in the rich soil at Detroit which had been farther strengthened by liberal 
applications of manures in the years preceding this test. Even here, however, the 
application of the commercial fertilizers paid in the increased yield. 

Bearing on the influence of fertilizers on the growth of beets, the following 
table from series of experiments planned for another purpose will be of value. 
A series of plots was laid out in 1896 to test the influence of the annual applica- 
tion of certain fertilizers to the yields of crops in a fixed rotation. Beets was 
one factor in that rotation. The plots had borne crops in years preceding as 
follows: 

1889, oats; 1890, oats; 1891, oats; 1892, oats; 1893, oats; 1894, wheat; 1895, 
clover; 1896, wheat; 1897, clover; 1898, clover. 
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Up to 1899 no rotation had been adopted, the plan being to determine something 
-as to the individuality of each plot. That question cannot be discussed here nor 
will the yields of the other factors in the rotation be given. The following table 
will record the yields of beets on the separate plots, rejecting plots 8, 10, and 12, 
_ which are situated in a hollow and cannot therefore be used. The fertilizers on the 
different plots are given. Each plot contains one-tenth acre of which the beets 


occupy a quarter or four square rods. The fertilizers applied to the plots annually 
were: 


Plot 2—Two tons of stable manure. 

Plot 4—24 lbs. dissolved phosphate rock, 

Plot 14—12 lbs. nitrate of soda and 24 Ibs. dissolved phosphate rock. 

Plot 16—12 lbs. nitrate of soda, 12 lbs. muriate of potash. 

Plot 18—48 lbs. Armour’s Fruit and Root Crop Special. 

Plot 20—No fertilizer. 

Plot 22—12 lbs. muriate of potash. 

Plot 24—12 lbs. nitrate of soda, 24 lbs. dissolved phosphate rock and 12 Ibs. 
muriate of potash. 

Plot 26—24 Ibs. dissolved phosphate rock, 12 lbs muriate potash. 

Plot 28—24 lbs. nitrate of soda, 24 Ibs. dissolved phosphate rock, 12 ibs. of 
muriate of potash, 

Plot 30—12 lbs. nitrate of soda. 


Plot 32—9.5 lbs. sulphate of ammonia, 24 Ibs. dissolved phosphate rock, 12 lbs. 
muriate of potash. 


The ylelds of beets on the four square rods in the successive seasons are shown in 
the following table: 


For the three 


Plot, 1889. "1902. 1903. years. Fertilizers. 

2 373 660 955 1,988 ~° Barnyard manure. 

4 281 409 715 1,405 Dissolved rock. 

6 243° 515 535 1,291 Nothing. 

14 303 691 667 1.661 Nitrate and rock. 

16 322 810 690 1,822 Nitrate and potash. 

18 342 572 763 1,677 Armour’s Special. 

20 325 488 574 1,387 Nothing. 

22 357 484 655 1,496 Potash. 

24 397 647 885 1,929 Nitrate, rock and potash. 
26 335 638 _ 765 1,738 Rock and potash. 

28 337 598 890 1,825 Nitrate, rock and potash. 
30 329 576 637 1,542 Nitrate. 

32 335 608 768 1.711 ‘Ammonia, rock and potash. 


The other factors in the rotation were beans, potatoes, and corn, all hoed crops. 
It was to be expected therefore, that since the beets followed a hoed crop in a 
rotation of which each member was a hoed crop the exhaustion of humus would 
be rapid, and we should see a wide difference in the yield of the plot receiving 
barnyard manure and those receiving commercial fertilizers only. The yield of 
plot 2 was 1,988 lbs. as against 1,929 lbs for plot 24 receiving nitrate, phosphoric 
acid and potash. This difference is immaterial and is a matter of surprise. The 
nitrate of soda shows increased yields wherever applied. A study of the figures 
in the columns reporting the total yields for three years shows that on the college 
farm nitrogen, phosphoric acid and potash are all needed, and that the anplic ition 
of reasonable quantities is made with profit. What is true for the college farm in 
this respect is undoubtedly true for most of the farms in’ Michigan, to which on 
the average less barnyard manure is applied. 


VI. PREVENTION OF LEAF BLIGHT BY SPRAYING WITH BORDEAUX MIXTURE OR MANUBING 
WITH NITRATE OF SODA OR COMMON SALT. : 


This experiment was conducted in cooperation with the Department of Agri- 
culture at Washington. Dr. C O. Townsend of the Bureau of Plant Industry, 
Division of Vegetable Pathological and Physiological Investigations, kindly fur- 
nished the seed and gave full directions for carrying out the work. 

On March 30th, fifteen pounds of Kleinwanzlebener beet seed was received froni 
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the Department. It was sown April 30th on series H of the station plots, in plots 
running east and west, rows eighteen inches apart, eleven rows to the plot, plots 
eight rods long. The plan of the experiment was as follows, the plots numbered 
from the north. 


Plot i—No treatment. 

Plot 2—Spray with Bordeaux mixture at intervals of one week, beginning about 
July 1st and continued until the weather turns cool in the fall. 

Plot 3—Spray with- Bordeaux mixture at intervals of. two weeks, beginning 
about July 1st and continue until weather turns cool in the fail. 

Plot 4—No treatment. 

Plot 5—Nitrate of soda at the rate of 300 lbs. per acre, just before planting. 

Plot 6—Nitrate of soda, 150 lbs. per acre, just before planting. 

Plot 7—Nitrate of soda, 150 lbs. per acre, just before planting, and a similar 
application about July 1st. 

Plot 8—Nitrate of soda, 150 lbs. per acre, July Ist. 

Plot 9—Nitrate of soda, 300 lbs. per acre, July Ist. 

Plot 10—No treatment. 

Pjot 11—Common salt, 200 lbs. per acre, just before planting 

Plot 12—Common salt, 300 lbs. per dcre, just before planting. 

Plot 18—Common salt, 500 lbs. per acre, just before planting, 


Following this plan plot 5 received fifteen pounds of nitrate of soda and plots 
6 and 7 each seven and five-tenths pounds on April 30th, the fertilizers being 
well harrowed in before planting. Plot 11 had ten pounds of salt, plot 12 fifteen 
pounds and plot 13, twenty-five pounds, the salt also being thoroughly harrowed 
in before the seed was planted. 

All plots were drilled in to beet seed April 30th, eighteen pounds of seed per acre. 

The season was extremely wet but fortunately this series of plots was on high, 
well-drained land and did not suffer materially from standing water except plots 
5 and 6. Plots 9, 10, 11, and 12 were on rather higher ground with the soil some- 
what lighter in color and in physical constitution. The soil varied therefore from 
a clay loam to a sandy loam. It had corn in 1902, a heavy coat of barnyard manure 
in the spring of 1902, and had common red clover in 1900 and 1901. It was plowed 
about seven inches deep and was not subsoiled. 

Owing to the wetness of the season the plots had to be hoed frequently to keep 
the weeds out of the rows. They were hoed May 29, June 16, July 8. They were 
cultivated May 27, June 25, July 3, July 14, August 7 and August 14, with the 
horse cultivator and several times with the hand hoe to break the crust. 

They were thinned June 5th. 

On July 3 plots 7 and 8 each received 7.5 lbs. of nitrate of soda and plot 9, 15 ibs. 

The spraying was done as follows, July 6th, plots 2 and 3; July 14th, plot 2; 
July 27th, plots 2 and 3; August 7th, August 14th, August 21st, and September 5th, - 
plots 2 and 3. 

The leaf blight did not appear early and was not bad at any time during the 
season. It appeared about July 15th, spreading from the south and apparently from 
some rows of mother beets, four rods south of this series of plots and parallel 
with them. The spraying seemed to lessen the amount of leaf spot very perceptibly, 
the sprayed plots being much thriftier in appearance, cleaner and more vigorous 
than the plots on either side not treated. The plots having nitrate of soda were 
darker in color, especially the plots having the second application in July. The 
beets on the plots treated with common salt were yellow in color but very vigorous, 
the tops being taller than on either of the other plots. They were neither free 
from leaf blight nor worse afflicted with it than the plots receiving no treatment. 
The beets were harvested Octoher 20th. The yields are given in the table below with 
the per cent of sugar estimated from an analysis of ten beets from each plot: 
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Yield per plot. Yield per acre, Per cent. 
Ibs. Ibs. 


Plot sugar. Purity . 
SES a eticterayele te Fs Te ae Mee fk ap EA et ORL 1,635 32,700 14.5 85.3 
Discos s% RN i IO OMNES ccd at 1,800 36,000 13.6 (ond 
“Sar ts or CR OM PR ERAT PIPE or Peck Cee NCH ene 1,690 33,800 12.8 72 
EIS MO ea Cte er in Bie lo eee oh SPeda leyepat eh citelte, w.-w 3) av bipy'aj.ei'e 1,285 25,700 14 84.8 
eG ogee a Se coe eit he a ann Pica oie 1,200 ~ 24,000 15 83.8 
Rene Soe lp tn Paneer ep Seah ote a Yoke CR clase ia! ayaa) aj, a oe eC 865 17,300 13.8 77.5 
FESR E ASRS CoRR Orley SIS Se en RRO Ei UNC 1,075 21,500 12.6 76.8 
Bee ede oan DOTNET es ew a aan eto ese onde Cah ela sats 1,029 20,580 14.5 86.3 
Sie et Ae Renee tal ene te lapae cierat ees ene wists, ob 1,274 25,480 14 82.6 

We ee Ree ebay A Sacha 2 che chia erouaneiatehey hae, ste. 8 Sere 1,376 27,020 2 14.5 83.8 

CNRS Set cr es pccicy ceo aco wires muse oN NM eaeel Jase qian, Te Bo yej 1,326 26,520 16 89.9 

ee Cae ine cores 5 ara ay oc patt here acs mie Soeae Ste 1,260 25,200 1 Psa 75.6 

eSeereete Siero tere eee ost ore Gi, iekate ander swerobaraaecielnts Sis) © 1,415 28.300 15 89.8 


The results, such as are recorded in this table are incapable of reasonable 
interpretation. It is true that plots 1 and 4 having no treatment yielded less beets 
than either 2 or 3, but plot 5 having nitrate of soda had a smaller yield than plot 
4, having nothing, and plot 6 a still smaller yield than plot 5 or plot 4. The pres- 
ence of any excess of water on plots 5 and 6 introduces a factor which cannot be 
estimated and destroys the value of the experiment as far as those plots are con- 
cerned. The wide variation in per cent of sugar as stated in the table comes un- 
doubtedly from the fact that the samples taken did not fairly represent the plot 
rather than from any characteristic difference in the composition of the entire beet 
crop on the plots. 

As soon as it was noted that the leaf blight was spreading from the mother 
beets, a square rod of beets growing between the series of plots grown in coopera- 
tion with the Department and these mother beets was sprayed with Bordeaux 
mixture and a second square rod measured off for comparison and left untreated. 
The spraying was repeated, that is, the square rod was sprayed twice. At harvest 
the beets were counted and weighed on both square rods. The seed had been 
Jules LeGras sowed May 21st, very late in the-season. The beets were therefore 
small. The 436 beets on the sprayed square rod weighed 242 lbs. The 405 beets 
on the square rod unsprayed weighed 183 lbs. The chemist reported that the per 
cent of sugar in the two square rods was identical. 

The injury to beets by blight being the removal of the leaves, on the 28th of 
July all the leaves were removed from a row of beets with a sharp hoe. Within a 
few days.new leaves appeared and, although the tops were smaller than on the rows 
on either side, by harvest it was hard to distinguish the row which had been thus 
treated from the remainder of the plot. The 137 beets in the row weighed October 
22, when harvested, but 34 lbs., while the 136 beets in the adjoining row, left 
untreated, weighed 77 Ibs. The per cent of sugar in the beets, topped July 28th 
was 12.6%, while that of the next row was 12.1%. The removal of the leaves in 
mid-summer is therefore a serious damage to the crop. 
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: A BRIEF REVIEW OF SPECIAL BULLETINS NOS. 24, 25 AND 26. 
BY C. D. SMITH, DIRECTOR. 


Bulletin 216. 


INSECT ENEMIES OF FRUITS IN MICHIGAN 
Special Bulletin No. 24, by R. H. Pettit, Entomologist 


FUNGOUS DISEASES OF FRUITS IN MICHIGAN 
Special Bulletin No. 25, by B. O. Longyear, Botanist 


SPRAYING CALENDAR 
Special Bulletin No. 26, by L. R. Taft, Horticulturist 


The list of persons resident in Michigan, to whom the regular bulletins of the 
Experiment Station are sent, now includes considerably more than thirty thousand 
names, compelling the printing of an edition of forty thousand copies of each issue 
to provide for the necessary reserve. The expense of printing so large a number 
is a burden. Michigan agriculture is greatly diversified and specialized. This 
means that bulletins of great value to a given section of the State or to farmers 
engaged in a given industry would never be read by other farmers not specially 
interested in the given line of work. It would be manifestly not economical to 
print bulletins of limited interest for distribution to the whole mailing list. The 
plan has therefore been adopted of printing a series of special bulletins limiting 
the number of each edition to a quantity sufficient to meet the probable demand. 
Most of the earlier numbers of this list are now out of print. A full list of these 
special bulletins follows: ; 
October, 1894, A Year With Bees, R. L. Taylor. 

(a) Pests of House and Ornamental] Plants, G. C. Davis. 

(b) December, 1894, Millet, A. A. Crozier, abstract of bulletin No. 117. 

October, 1896, Lightning Rods, R. C. Kedzie. 

November, 1896, The Apple Orchard and Spraying, L. R. Taft. 

December, 1896, Forecasts of Frosts, R. C. Kedzie. 

December, 1896, (a) Building Siloes, C. D. Smith. 

(b) Forage Crops, C. D. Smith and A. A. Crozier. 

January, 1897, San Jose Scale, L. R. Taft. 

March, 1897, Sugar Bects, C. D Smith and R. C. Kedzie. 

November, 1898, Farm Accounts, C. D. Smith. 

10. January, 1899, Sugar Beets, C. D. Smith. 

11. March, 1899, Treatment of Frozen Trees, L. R. Taft. 

12. March, 1899, Spraying Calendar, L. R. Taft. 

13. December, 1899, Review of Bang’s Work With Contagious Abortion, C. E. 
Marshall. 

14. June, 1900, Foul Brood, C. D. Smith and J. M. Rankin. 

15. March, 1902, Spraying Calendar, L. R. Taft. 

16. June, 1902, Aeration of Milk, C. E. Marshall. 

17. February, 1903, Mosquitoes and Insects of Year, 1992, R. H. Pettit. : 

18. March, 1903, Upper Peninsula Sugar Beets, C. D. Smith and L. M. Geismar, 

19. May, 1903, Spraying Calendar, L. R. Taft. 

20. August, 1903, Report of U. P. Sub-station for Years 1901 and ee CoD: 
Smith and L. M. Geismar. 

21. September, 1903, Cheese Problems, John Michels. 

22. January, 1904, The Crop of Corn, J. A. Jeffery. 

23. January, 1904, A Preliminary Note on the Associative Action of Bacteria 
in the Souring of Milk and in Other Milk Fermentations, C. E. Marshall. 
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24. February, 1904, Insects Injurious to Fruits, R. H. Pettit. 
25. March, 1904, Fungous Diseases of Fruit, B. O. Longyear. 
' 26. April, 1904, Spraying Calendar, L. R Taft. 
27. May, 1904, Repost of South Haven Sub-station, T. A. Farrand. 
28. May, 1904, Report of Upper Peninsula Sub-station, L. M. Geismar. 
29. May, 19u4, The Associative Action of Bacteria in Milk, C. E. Marshall. 


Of this list, numbers 1, 3, 6, 12 and 19 are out of print. As long as the supply 
lasts, copies of these special bulletins, not out of print, will be sent free to those 
who apply for them. Hereafter the number and title of each special bulletin will 
be given in the first regular bulletin issued after its publication. This bulletin 
ealls attention to special bulletins No. 24, No. 25 and No. 26. All three relate to 
the enemies of fruit trees in Michigan and suggest remedies. The special bulletins 
themselves should be in the hands of all farmers owning orchards or other fruit 
plantations, as it is impossible in the limits of this bulletin to fitly review them or 
to do more than name some of the most conspicuous diseases and remedies. 


THE APPLE, 


No fungous disease is reported as doing serious injury to the roots of this tree. 
The woolly aphis attacks the roots and is treated by a liberal use of tobacco dust 
or wood ashes, and it is good practice to dip young stock in water at 130° F., 
kerosene emulsion or tobacco water, before setting out. 

The bark of the tree is attacked by the oyster-shell bark-louse, the eccentric 
seale, the San Jose scale, and the scurfy bark-louse. Various remedies are sug- 
gested for these several insect pests in special bulletin No. 24. Professor Pettit 
does not deem the presence of even the San Jose scale, widely distributed as it is 
over the State, as a menace sufficiently grave to discourage the progressive fruit 
grower. Fortunately for him the peril is sufficiently ominous to discourage the 
half-hearted and incompetent orchardist and to leave the business of apple growing 
in Michigan in the hands of men of sufficient energy and intelligence to guard their 
orchards against these pests even at the expense of the frequent sprayings and the 
bothersome methods which their unwelcome presence makes necessary. 

Two borers affect the trunk of the apple and the pear tree, and one of them at 
least the peach. Professor Pettit suggests eternal vigilance as the price of the 
early discovery of the depredations of these insects, and the use of a stiff pin, a 
knife and a wash of strong soap and salsoda, as the best cures. 

When we come to the branches of the tree the number of enemies increases., 
Here we have to deal with the apple scab, canker, black rot, twig blight, fire blight, 
buffalo tree-hopper and the apple twig-borer. The bulletins under discussion give 
the latest discoveries concerning these diseases and the best remedies as yet sug- 
gested The relation between the rots of the fruit and those peculiar scars upon 
the bark of the limbs and even of the trunk that used to be called “sun scald” is 
pointed out and its significance made clear. In the same way the relation of the 
apple scab to diseases of the leaves and bark, and the importance of ridding the 
orchard in late fall of diseased fruit, still clinging to the twigs, and of the dead 
leaves upon the ground, is pointed out. One advantage supposed to be on the side 
of cover crops aS against bare ground was that the former would collect and hold 
the leaves as well as the snaw and thus add manure to the soil as well as provide 
a covering for the roots. Recent discoveries have shown that the leaves provide 
a home for certain diseases through the winter, a resting place from which they 
may issue the following spring to attack the tender leaves, the twigs and even the 
fruit itself. 

The leaves of the apple tree are the most tender and succulent part of its 
anatomy. These two bulletins point out three fungous diseases and name sixteen 
species of insects that feed upon them. Fortunately the remedies suggested for 
fighting these diseases are not great in number nor difficult to manufacture and 
apply. The insects, for the most part, are poisoned by sprays of paris green, com- 
bined with Bordeaux mixture, applied to ward off the fungi. 

The fruit is attacked by at least six different species of fungi. Some of them 
utterly destroy, as the bitter rot and the ripe rot. Others disfigure, as the apple 
seab, which opens the road for the rots. All of them are avoided by early, frequent 
and judicious spraying. 

Three species of insects attack the fruit, but their depredations are very largely 
avoided by sprayings with Paris green. 
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What has been said of the apple and its enemies may in a large measure be 
said of thé pear, although this fruit suffers more keenly from diseases that are 
less hostile to the apple and from others which do not affect the apple at all. The 
pear requires more care in Michigan than the apple, perhaps even more intelligent, 
persistent and painstaking attention to ward off the ever present enemies. These 
bulletins report six insects as affecting the bark, two the trunk, one the branches, 
seven the leaves, and three the fruit. The fungous diseases attack principally the 
leaves and fruit, spreading to the newer and more tender twigs. 


THE QUINCE. 


The quince has some fungous diseases all its own, diseases very injurious, if 
not fata] to the plant, but of a kind, with two exceptions, yielding readily to judi- 
cious spraying. 

THE PEACH. 


The peach is the fruit which grows to perfection along the west coast of the 
State and yields a profit even in the interior counties. The immense reyenues 
accruing to Michigan citizens from the sale of peaches is lessened and its very 
existence threatened by certain serious diseases. Among these, easily the worst, 
is the yellows, the nature of which is not understood and the remedy not forth- 
coming. The same is true of the little peach. All that c.n be done is to educate 
the eye to detect the first symptoms and the will to destroy every affected tree. 
The other ills are not past spraying for. 

The roots are attacked by a disease allied to the fungi, called crown gall, and 
by an insect which bores into them; the bark suffers from the dreaded San Jose 
seale, the English-walnut scale, the peach lecanium, the fruit bark beetle and the 
eccentric scale; the trunk, from the flat-headed apple tree borer and the divaricate 
buprestid; the limbs, from the peach twig borer, the tree hopper and the tree 
cricket; the leaves, from the black peach aphis, the climbing cut worm and the 
striped peach worm among insects, and the leaf curl, mildew, shot-hole fungus and 
leaf spot among fungous diseases. The fruit must be protected against the brown 
rot, the scab, rust, mildew, brown spot, and even against the codling moth and 
plum curculio. 


THE PLUM. 


The plum has almost as many enemies as the peach, the same borer attacks 
the roots, the European fruit scale and the apricot scale its bark, the flat-headed 
borer its trunk, the shot-hole fungus its leaves and the brown rot its fruit. It has 
some diseases of its own, like gummosis of the limbs, plum pocket in the fruit and 
twigs, and the curculio and gouger in the fruit. It suffers, too, with the tent cater- 
pillar, the canker worm, bud moth and rose chafer in its leaves. 


THE CHERRY. 


The diseases of the cherry are similar to those of the other stone fruits. It has 
largely the same scale insects on the bark, the same buprestid in the trunk and 
black knot of the limbs, and the same insect and fungous diseases of the leaves 
and fruit, with the addition of the cherry fruit fly and the cherry leaf beetle and 
slug. 


THE GRAPE. 


The vineyardists must fight against the Phylloxera at the roots, the disease 
which at one time ruined the vineyards of France and Italy. There is also the 
root rot, the root borer and the root worm to contend with below ground. The 
vines are troubled with the cane borer, the cottony maple scale, the apricot scale, 
the tree cricket, anthracnose and mildew. The leaves suffer from mildew, blight, 
leaf hoppers, gartered plume moth, hawk moth, leaf roller, rose chafer, flea beetles, 
the anomala, and spotted pelidnota, and finally the fruit is attacked with black, 
ripe, bitter and white rots, downy mi'dew and anthrecnose. Tho remedies for 
these diseases are not a’ ways easy to ap>ly, but a e efficient ard sufficient in the 
hands of the intelligent grape grower, while their very difficulty contributes to the 
profit of the business by keeping out of it over cautious and incompetent men. 
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These two special bulletins also discuss at length the diseases of the currant, rasp- 
berry, blackberry and strawberry and the insects which affect them. 

This list of insect enemies and fungous diseases of our important fruits seems 
long and discouraging, but the bulletins hasten to say that there is one general 
means of defense against most of them. It is to spray early, thoroughly and often. 
The spraying materials are at hand in every village drug and grocery store, and 
methods of preparation and application are fully described in the bulletins them- 
selves. 

The spraying calendar simply tabulates, under the name of each fruit, the time 
to spray and what material to apply, giving also full directions as to the prepar- 
ation of the spraying combinations. 

For any station publication, apply, by postal card or otherwise, to the Secretary, 
Agricultural College, Mich., giving your own name and address. 

Agricultural College, Mich. 

May, 1904. 
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REPORT OF THE UPPER PENINSULA SUB-STATION FOR THE 
YEARS 1901 AND 1902. 


LEO M. GEISMAR, SUPERINTENDENT; CLINTON D. SMITH, DIRECTOR. 


Special Bulletin No. 20. 


The results of the work accomplished at this Station for the year 1900 are re- 
ported in Bulletin 186, Report Michigan Board of Agriculture for 1901, page 149. 
The station is located at Chatham, Alger county, the southeast quarter of section 
28, range 46 north, 21 west and consists of 160 acres of which something less than 
thirty acres are cleared at the date of this report, January 1, 1903. A house for 
the superintendent and a barn for storing tools and crops has been built in 1900 
and a fence erected about the cleared areas. It was found difficult, however, to 
exclude the roaming cows belonging to the residents of the near-by village and 
the deer from the forests bordering the station on all sides. During the years 
covered by this report, the fence had to be reinforced by additional wires as deer 
do not seem able to learn the significance of barbs on wires; and new gates 
were put up in front of the house. The yards were graded about the buildings 
and the springs along the bases of the terraces were drained through tile. 

The amount of land available for crops has been increased north of the house 
and to the westward but there is an immediate necessity for more land ready for 
the plow. The size of the plots is too small to allow safe comparisons or cal- 
culations of acre yields. To secure cleared land at once the trees have to be 
blown out with dynamite and the pieces removed by the grub-hoe and team. 
This is an expensive operation and the funds at the disposal of the station have 
not allowed an appreciable extension of the workable lands. 

It was planned to clear a second forty by cutting down the trees in the usual 
way and allowing the stumps to rot out, meantime using the field for pasture, 
but it was found impossible to secure the men for the work and the plan had to 
be abandoned temporarily. 

The orchard of apples, cherries and tree fruits generally is situated north of 
the house on a terrace, level, but with good air drainage and with soil well adapted 
to fruit. Between the rows of trees some trials of vegetables have been carried 
forward as described below. The smal! fruits are located south of the creek on a 
terrace high enough to avoid flooding from high water. 


WEATHER CONDITIONS. 


The season of 1900 had been an exceedingly wet one as reported in Bulletin 
186. There was a rainfall of 15.18 inches between the sixth of July and the 
last day of September. : 

The year 1901 was, in some respects a repetition of 1900. The rainfall was ex- 
cessive with extremes of cold and heat. Spring was late in opening with snow 
on the ground as late as April 24. When the warm weather came it was inter- 
rupted by frequent frosts up to the middle of June, the freeze on the night of 
June 8 killing all small fruit as the currants were nearly full grown, and the straw- 
berries in blossom. There were frosts also on the nights of July 8, September 9, 
i9 and 30, and October 3. The killing frosts came early in the fall on the fourth 
and sixth of October. 

The first permanent snow fell November $8 although there had been flurries 
on the fourth and seventeenth of October. 

The season of 1902 was quite unlike that of 1901. The spring was early and 
the autumn late. The snow had practically all disappeared April 9 and vegeta- 
tion was in active growth by the middle of the month. May temperatures were 
above the normal, and while several frosts occurred during that month, they caused 
no damage, 

The frost of June 5 did less damage than the steady cool weather’ which pre- 
yailed during the balance of the month. All vegetation started at a rapid pace 
soon after the first of July, at the close of a prolonged cool period, and remained 
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thrifty until harvest. The weather of August and early September was ideal and 
all crops except the most tender vegetables recovered from the set-back given them 
by the cool June. oy 

The rainfall was neither excessive nor deficient during the growing season. 
High winds prevailed on several days, those of July 15 and September 10 and 
16 being especially damaging to corn and other tall-growing crops. 

Perhaps the most salient feature of the season was that only slight damage 
resulted from heavy frosts and even from such as are usually called killing. 
The minimum temperature of May 28 is recorded as 26 although where the plants 
were actually growing it was really 24, yet the damage was insignificant and 
confined to the blackening of a few potato tops and killing a few fruit blossoms. 
So the frosts of September 19 and 25 killed the potato and tomato vines but in- 
jured less than half of the leaves of the corn. 

The first measurable snow fell November 24, 1902, and the ground was frozen to 
a depth of four inches when permanent snow fell, December third. 

The tables below give the mean temperature and the rainfall for each day in 
the growing season. The record for 1901 includes the months from May to Sep- 
tember inclusive, that for 1902, April to October inclusive. The mean temperature 
for a given day is found by adding together the maximum and minimum for that 
day and dividing by 2: 


MEAN TEMPERATURES. 


April. May. June. July. August. September. October. 


Date. 
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Total—May to September inclusive { HS hee ee 
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CEREALS. 


FALL WHEAT. 


e 

In the fall of 1901, four varieties of winter wheat were sown for comparison 
of varieties. The raising of winter wheat in the Upper Peninsula has been carried 
on successfully for so many years that it did not need an experiment of this kind 
to demonstrate the utility of this cereal. The plots were small,—8s0 feet wide 
and 54 feet to 120 feet long. The piece of ground upon which the wheat grew was 
almost level, slightly inclined to the south. The original timber was heavy, tall 
and thrifty maple. These trees had been blown out with dynamite during the 
earlier part of the summer and the subsequent preparation consisted in the re- 
moval of the large pieces of rock thrown out by the explosion and grading and 
filling the holes. The lateral roots of the large trees had been chopped off before 
the trees themselves were blown out by dynamite. These remaining roots hindered 
the plowing which was done with a heavy plow, carrying a furrow 12 inches 
deep. Later the piece was cross-plowed eight inches deep, the roots and stones 
being removed after each plowing. The ground was thoroughly harrowed with 
spring-tooth and spike-tooth harrows and the seed was sown broadcast, six pecks 
to the acre of the Russian and Jones and seven pecks of the Dawson and Inter- 
national No. 6. 

The autumn was warm with just sufficient rainfall to promote a good stand. 
Permanent snow fell November 7th, before the ground froze. The depth of the 
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snow increased up to January 29th when it was 36 inches deep. From that time 
it greatly diminished until March 2d when it was 20 inches in depth. This was 
increased up to March 21st when the depth averaged 44 inches. Thereafter the 
snow steadily melted away, all traces disappearing on the cultivated ground by 
April 24th. None of the late May frosts had apparent effect on the plants but 
the cool night of June 8th blackened a great many leaves. The plants, however, 
soon recovered. The wheat was sown September 24th; it headed out between the 
13th and 16th of June, 1902, the Russian being slightly ahead of the other varieties. 
The harvesting was done between July 30th and August 3d, thereafter the weather 
was extremely wet, making the curing exceedingly difficult. The Russian and 
Jones varieties sprouted badly; sparrows and squirrels visited the fields doing 
considerable damage, especially with the Russian. All of these difficulties taken 
together render it difficult to make any statement concerning the relative yields 
of these varieties that will be of much consequence. 

In yield the Dawson led the list, giving approximately 41 bushels per acre. 
The International came next with a yield of 3323 bushels per acre. The berry 
of the International was dark straw color, that of the Jones slightly darker, while 
the berry of the Dawson was still darker with a slightly reddish cast. The straw 
of the International is taller than that of the Dawson. The greatest difficulty 
with the Russian variety was the weak straw, the plot lodged very badly. The 
Jones’ Longberry has a long stiff straw, long heads and large kernels. Throughout 
the season it was the most promising plot of them all, but for some unaccountable 
reason it ripened unevenly and much of the grain shelled out before the entire 
plot was ready to cut. The grain sprouted less than the Russian. The Russian 
is a red wheat, the other three tested belong to the white class. The Dawson and 
the International were smooth and the Russian bearded. 


SPRING WHEAT. 


/ 


In 1901 three varieties of spring wheat were tested and in 1902 five varieties. 
Of those tested in 1901 the Canada Blue Democrat has proven a weak sort. 
The spikes are tapering and pointed with a rather open head; the straw is 
medium in quality, the grain dark red in color. The Preston, under normal con- 
ditions, may prove a valuable variety. The heads are fairly. even, though some- 
what tapering toward the top and are compact. The bristles are less numerous 
than those of the Canada Blue Democrat seldom exceeding 3 inches in length 
while the heads are often entirely beardless from the base well up to the center, 
The quality of the straw is fairly coarse, stiff and erect. The grain is light red, 
kernels hard. 7 

Some “Wild Goose” wheat was sown yielding a heavily bearded head, square, 
often without taper, compact, never separate, erect, with the bristle bunches form- 
ing a head in appearance much like two-rowed bariey. The yield of this variety 
was from 6-to 10% bushels to the acre. 

In 1902 the varieties were Saskatchewan Fife, Velvet Chaff, Minnesota No. 163, 
Stanley and Nicaragua. 

A disease attacked the Nicaragua wheat; fully 75% of the upper half of the 
heads were dried up at blossoming time. The heads which ripened were perfect 
with plump kernels, exceedingly hard with the transparency which is character- 
istic of the Macaroni wheat. 

The size of the plots was, necessarily, small. The grain was sown May 14th, 
except the Stanley and Nicaragua which were sown May 29th; the harvesting 
occurred July 11th to 12th for the last named varieties and July 16th-19th for 
the Fife, Velvet Chaff and No. 163. The yield of Nicaragua was very small, that 
of the Fife 12 bushels per acre while the Velvet Chaff yielded slightly over 19 
bushels per acre. Both the other varieties gave 1714 bushels As has been stated the 
season was favorable for all cereal crops, except corn. High winds caused more 
or less lodging but owing to the comparatively dry weather, rust did but little 
damage. There was some smut present. The actual yield would have been higher 
were it not that the wheat had to be threshed by hand and the bundles had to be 
handled over several times, owing to the lack of storage room, shelling out quite 
a per cent of the yield. The seed should have been sown earlier. 


RYE. 


In 1901, eight square rods of spring rye were sown April 27th which yielded 
at the rate of 28.75 bushels per acre. 
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BARLEY. 


In 1901 none of the plots of barley were larger than one-twentieth of an acre. 
The season was extremely wet and squirrels and sparrows abundant. These con- 
ditions were especially hard on the “Success Barley” which is a beardless sort. 
The other varieties were reported in the following table, which gives the yield 
and dates of planting, heading out and harvesting: 


as Date of Date of Date of Yield per 

Variety. planting. heading. harvest. acre, bu. 
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The seed for most of these varieties was produced at the Station the year 
before. All varieties lodged badly although the Swan seemed to_have a stiffer 
straw than the others and ripened slightly earlier. The straw was 2 inches longer 
than the average of the other varieties but the heads were covered with the usual 
objectionable beards. > 

In 1902 there were six varieties The Manchuria and Canada were six-rowed. 
The variety No. 57$9 is bearded and very short; the straw is much taller than with 
the ordinary varieties, the seed heads loose and very long and the kernels elongated 
often nearly a half inch in length. The variety seemed to have the same disease 
that affected the Nicaragua wheat as fully 25% of the heads were withered for 
half their length. The Manchuria variety gave the largest yield,—41.66 bushels 
per acre. This was followed by the Oderbrucker which yielded 30.83 bushels per 
acre. This variety again, as the year before, taking lead, except the variety 
named above, tested for the first time in 1902. Canada Six-rowed and French 
Chevalier follow next with 25.5 bushels per acre to their credit, the Canadian 
Thorp being one bushel per acre behind them. 


OATS. 


The oat plots in 1901 were as in the case of the other cereals too small to 
allow a safe calculation of yield per acre, moreover the Silver Mine variety had 
to be sown in a part of the Station grounds somewhat different from the other 
plots, making it impossible to compare the yields. The Black Beauty will prove 
a heavy yielder in the Upper Peninsula under favorable circumstances; it stood 
up better than any other variety except the Daubeny, and it was only the rains 
of late August that succeeded in lodging any of the plots, and moreover, it was 
the only variety, except the Daubeny, which weighed more than 32 pounds to the 
bushel. It must be remembered that with the oats, as with the other cereals, the 
repeated handling of the bundles in the wet season of 1901 in the attempt to dry 
them, shelled out no inconsiderable quantity of grain and seriously affected all 
varieties, the later ones much more than those harvested earlier. Both the Black 
Beauty and the Daubeny gave yields over 42 bushels per acre. The Silver Mine 
came next with 33.33 bushels per acre. The Rhode Island Rust Proof was next 
with 32.34 bushels per acre; the Lincoln, 30.62 bushels per acre, and the Columbus, 
Dupauper, Scottish Chief, Big Four, Michigan Wonder, American Banner and 
Black Russian with yields between 20 and 25 bushels per acre. 

Again in 1902, among the varieties of oats, the good stand, thrifty appearance 
and well filled heads of Black Beauty remained conspicuous throughout the entire 
season. In measured yield Columbus surpassed the Black Beauty but this fact is 
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partly to be ascribed to the frequent handling which the bundles of the Black 
Beauty received and to the further fact that the yield of the Black Beauty was 
stored out of doors which made the threshing with the flail more difficult and less 
complete. The recorded yields per acre of the varieties of oats in 1902 were as 
follows. . 


Bushels 
AERO OMT Stice srs ise rece cedar ai cecae les evar ells ote nupWeeteeia Setan) ea ete arsonezac aa 63.75 
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ESTHET CATT ESAITY BD s eters ev ccetaneiace cack scat sy acteaiatel 6 iey 6 Wet asi al Soe) a thievione tele 48.75 
IUD CL rier etarciec ae aor econ ererele eibie sk: Ai eies ahs one anawalapaileCiatels ars 387.50 


The season of 1902 was evidently much more favorable than that of 1901 for 
oats and a good yield resulted with all varieties. The Station is attempting to 
select those sorts which will best resist wet weather, rust and smut, and will be 
most apt to give good yields under the conditions which exist on Upper Peninsula 
farms, 

CORN. 


The season of 1901 was peculiarly unfavorable to corn, owing to the frequent 
frosts in May. It was unwise to plant until after the first of June. Thereafter 
the corn grew rapidly up to the last of August when all varieties were in the 
glazing stage. The frosts of September did but little injury to this cron: the fall 
army worm made its appearance but not until late in September and then the 
depredations were confined to the work of an occasional larva on a small soft ear. 

Among the numerous varieties tested some are worthy of special mention. 
Considering the lateness of planting, the Gilman made an enviable record; the 
kernels are good size, the cob medium, with strong stalks and broad and abundant 
leaves. The Dent variety, Wernich’s Sweet Pearl seemed the most desirable and 
showed its superiority from almost the beginning of the season. With proper se- 
lection this variety can be much improved as to size of cob and number of rows 
of kernels. Nearly all the varieties were planted between rows of fruit trees, in 
hills four feet apart each way and the plots cultivated thoroughly through the 
season. None of the varieties ripened a very large proportion of the ears and, 
consequently, reports of yields are out of the question. The work of the Station 
is to be directed toward the selection not alone of varieties but of strains of each 
variety which will mature in the latitude of the Station. 

Notwithstanding the much more favorable se7son of 1902, none of the varieties 
of corn ripened much better than in the preceding unfavorable year. The cool 
weather in June accounted for this lack of maturity; the season itself between 
frosts was long enough to ripen any of the sorts since there was no frost danaging 
to corn between June 5th and September 19th. All varieties reached the glazing 
stage before September 19th and many ears partly ripened. The Minnesota King, 
a yellow Dent, was the nearest ripe of any of the varieties tested. One-half of 
the kernels were well dented The next nearest ripe was the Yellow Dent, name 
unknown, but coming-from Milford, Michigan, the seed having been furnished by 
Mr. F. W. Potts of that place, who stated that he had been improving the variety 
for several years by careful selection. It is, undoubtedly, an imnrovement on the 
Dakota Yellow Dent with a more abundant and larger foliage and larger and 
longer kernels, smaller cob and taller stalk, averaging here 10% feet in height. 
To test the vitality of seed ripened at this Statiom during the wet season of 1901, 
one-half of the plots of Longfellow and Triumph were planted with such seed, 
fresh seed being used for the other halves. The corn tasselled at the same time 
in hoth halves of each plot and no difference could be observed between the home 
grown and foreign grown seed at any time during the season. 

Of the sweet corn varieties none ripened in 1902 and only one arrived at the 
edible stage, namely, Oakview Early Market; planted May 23d, edible September 
12th: ears 8 inches long, 12 rows, kernels large and fairly sweet, stalks averaging 
4 feet. 
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FORAGE PLANTS. 
ALFALFA. 


The seed sown in 1901 was mixed with weed seed. None of the weeds became 
troublesome, except two heretofore unknown, and hence not enumerated in Bul- 
letin 186: one is the common weed known as Ribwort or Narrow Leaved Plantain, 
which was liberally sprinkled over every plot. The other was found only on the 
plot of Turkestan. Alfalfa and was the common pest known as Dodder, a parasitic 
plant developing numerous orange-colored threads which twine around the stem 
of the alfalfa and kill it. The remedy for the Dodder is to mow the alfalfa before 
the seeds of the Dodder mature or if not discovered in time to do that, to mow and 
burn on the ground to prevent scattering the seeds over new territory. 

All the varieties sown answered to the description of alfalfa, the various seeds 
being either of foreign or domestic origin. No distinction as to growth or hardi- 
ness could be observed. All were approximately of the same height when har- 
vested and the difference in yield could not serve as a safe basis of comparing 
the varieties, the plots being too small. Turkestan Alfalfa differs but slightly from 
the other varieties; the velvety feeling of the leaves caused by minute hairs is 
perhaps more prominent in this variety and this ought to be a point in its favor 
as far as hardiness is concerned. 

The distinction between Sand Lucern and the other varieties is too small to 
be noticed by the average observer. ~ It is said to be superior to the others on 
light sandy soil and to be killed by stagnant water; it is claimed for it that it 
will stand cold weather better than common alfalfa. The growth in 1901 of this 
sort was so satisfactory that two crops might have been safely removed had the 
autumn been as favorable as that of the normal season. As it was, the weather 
conditions were at their worst in October and the plots were left undisturbed, 
although, at that time the crop had made a growth of 12 to 18 inches. The weather 
at the time of harvesting the previous cuttings of the season was very favorable. 
Usually thé plots were mowed in the morning as soon as the dew was off, the 
swath left until the leaves were wilted then raked in windrows. On a few plots 
the hay was sufficiently cured to be hauled under cover the same day while that 
on others was left in small cocks during most of the following day. The hay 
was in prime condition, keeping its bright green color and holding its leaves well 
when handled. Its fine aroma could be easily distinguished long after other crops 
were stored in the same barn. The hay was harvested when the plots were slightly 
more than one-third in blossom. 

Some plots of alfalfa, one-half rod in width, were sown between the fruit trees 
to plow under the following snring; following the plan of “sowing a leguminous 
plot to enrich the soil by the decay of the crop when plowed under.” It must be 
remembered, however, that alfalfa, while being very beneficial to a young orchard 
if handled correctly, is worse than weeds if left longer than one year among trees 
set close together. 

The alfalfa seed sown was of the Turkestan, French and German origin and 
the Sand Lucern from the importation of the Wernich Seed Company. The Sand 
Lucern gave a slightly larger yield. They were all sown May 25th, blossomed from 
the first to the third of August and were cut August -15th to August 17th, the 
French Alfalfa being at that time 31 inches high and the German and Sand Lucern 
34 inches These plots of alfalfa were observed during the season of 1902. They 
were not fully established even during the second year, but their behavior and 
thriftiness at this early age makes it safe to recommend alfalfa as one of the 
most suitable and valuable forage crops for the millions of acres of limestone 
soil of the Upper Peninsula; being a soil replenisher, alfalfa should by all means 
take the place of timothy which is relatively a soil robber. This advice is driven 
home by the fact that the annual yield of hay from an alfalfa field is sometimes 
three and five times as great as from a similar field of timothy. The yields of 
well cured hay for this, the second season are shown in the following table which 
also gives the estimated yield per acre, each plot containing six square rods: 
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Turkestan. French. German. American. 
Time cutting. 
Lbs. Lhis Lbs. Lbs. 
JRE te Benes AOA AB OeIeo RIE IC CIOS fa REAR i MM eg 54 68 136 97 
ANTS Tri) se Ape at OUR Ice aoe OHI ACI aS Rate Cregeen ee 40 60 100 70 
Beptemberaacee ceeseiclis tis ciswlenlaitie s(nrclerecsiela © ojo alelarel Nolet acclecelviabeis 24 46 68 51 
MUCH DAR ecg tered are acer rence acs 'W'einssy /arers tater store aboielOhele sexe setae wiele eles 118 174 304 218 
Tae apnos yoke cz Suite c, Sous te Ni pre teehee fee ot 3,146 4,640 8,106 5,813 


The less satisfactory yields of the Turkestan and French ‘varieties are unques- 
tionably due to the poor location of the plots and not to inferiority of the varieties 
themselves. The Turkestan is nearest and the French next nearest to the side 
of a steep hill from which most of the top soil had been. removed in grading and 
leveling about the house. Furthermore a careful investigation of the roots of 
numerous plants failed to reveal the presence of the tubercles so essential to the 
best development of leguminous crops. It should be recorded also that a thin 
coat of well rotted stable manure was applied to alfalfa plots in the fall of 1902. 


CRIMSON CLOVER. 


The seed was sown in May, 1901, and notwithstanding some injury by the 
weather at the beginning of June and the frost on the 8th of that month yet by 
the middle of July the ground was densely covered; the plants nearly even and 
ebtaining a height of 36 inches by the middle of August. The difficulty in curing 
the hay complained of elsewhere was experienced at this Station. Cut Septem- 
ber 4th it was not sufficiently cured on the 6th to haul. A shower made it necessary 
to spread it out again leaving it one day in small heaps and two days in large 
ones. Although in apparently prime condition when finally hauled to the barn, 
it was found to be moldy'less than two weeks after. The root system of crimson 
clover differs materially from that of the medium red; the roots being short and 
spreading close to the surface. That it ought to succeed in this latitude as far 
as hardiness is concerned was shown by the fact that the plants made a good 
growth during the balance of the season and a number of new blossoms could be 
seen before the ground disappeared under the November snows. Up to November 
13th the thermometer had repeatedly rgistered 17° and 18° yet when on the latter 
date the average depth of snow reached 8 inches there could still be seen an occa- 
sional sprig and bright crimson blossom. The harvested plot planted May 25th 
covered a surface of 2,066 feet. The plants blossomed August 16th and were cut 
September 4th, giving a yield of, approximately, 4,110 pounds per acre. 

Sown May ist, 1902, on a plot rather poorer in quality than the plots upon 
which the other varieties of clover were sown, it suffered from the cool weather 
of June. It was harvested August 11th and yielded 2,533 pounds of well cured 
hay per acre. Pi 


SANFOIN OR ESPARSETTE. 


This variety of clover is extensively grown in Europe. It is somewhat coarser 
than June clover though fully as hardy; its showy appearance when in full blos- 
som is nearly as conspicuous as that of crimson clover. The stand was thin 
owing to poor seed and the vacant spaces were reseeded early in August. It seemed 
to grow well but a poor stand made harvesting impossible. 


FIELD PEAS, 


In 1901 four varieties of field peas were tested. The squirrels damaged the 
blots, shelling a great many pods and carrying away not a few. The White Wonder 
is a good quick-ripening variety, the peas moderate in size and the pods well filled. 
For early ripening the Harly Britain is fully as good, slightly angular and of a 
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reddish drab color. Prussian Blue is a fine variety and with Canada Beauty offers 
two.rank growing sorts with vines averaging 11 feet in length. The vines con- 
tinued to grow and blossom late in the season and thus interfered with the curing 
of the lower ripe pods. The Canada Beauty is slower in ripening owing to the 
‘extremely large size of the peas. Both varieties ought to be good for forage on 
account of .their large yield of straw. They were not cut for forage, however, 
but were allowed to mature and were harvested, White Wonder and Early Britain 
September 2d and Prussian Blue and Canada Beauty September 14th to 16th. 
The yields were from 29 to 38 bushels of ripe peas per acre. 

In 1902 along with the Imperial Blue and Canada Beauty three other sorts of 
- peas, namely, the Black Eyed Marrowfat, the Scottish and the Egyptian Mummy 
were tested. They al] yielded abundant weight of straw due to the unusual length 
of the vines, for these reasons it has been somewhat difficult to cure the crop 
heretofore and the Scottish variety was tested with the expectation that it would 
prove an exception to the genera] rule. The expectation was not fully realized 
although the vines averaged 814 feet in length while those of the other varieties 
averaged 1014 feet While the fixvorable climate may partially account for such 
rank growth, the main reason seems to. be that every plant was found at harvest 
time to have upon its roots numbers of characteristic tubercles all of a large size 
and many exceeding % inches in diameter. The function of these tubercles is 
well known and through the micro-organisms resident in these nodules is the plant 
furnished with abundance of nitrogenous food. While this excess of vegetation 
may make the crop difficult to cure, the farmer of the Upver Peninsula can rely 
upon this crop and barley for food for his stock while he bides the time when 
the removal of the forest will afford the proper climatic conditions for corn and 
the wise selection of the seed will demonstrate the proper variety to make the 
growing of that truly American forage crop possible and profitable in this region. 

Of the five sorts tested, the Marrowfat, Canada Beauty and Prussian Blue yielded 
41 bushels to the acre. The Scottish and Egyptian Mummy were planted two 
weeks later than the other sorts which may account for their lesser yields, 22.66 
and 34.66 bushels per acre respectively. Of the straw the Black Eyed Marrowfat 
returned 4,100 pounds, the Scottish 3,780 pounds per acre. 


VETCHES. 


Two varieties of spring vetch and one of winter vetch were tested in 1901. 
Vetches should be sown with rye, oats, barley or spring wheat in order to allow 
the plants to climb, the vetches having stems which end in tendrils. Sown alone 
as they were at the Station, they were difficult to mow. No matter how planted 
the question of curing the hay will always remain a difficult one The winter 
vetch covers the ground more rapidly than spring vetch, but like the latter is well 
adapted to northern latitudes and to light soils. The vetches were cut when past 
full blossoming stage and when the seed and pod were fully formed. Of cured 
hay the winter vetch gave per acre approximately 4,373 pounds, while the spring 
vetch vielded slightly less than 3,000 pounds per acre. Both were sown May 25th. 
The spring vetch blossomed July 22d and was cut August 14th, the length of 
vines being 36 inches. The winter vetch did not blossom until August 5th and 
was harvested August 31st, the length of the vines being 72 inches. 

In 1902 the spring vetch was tested mainly for the purpose of finding out whether 
the seed would successfully ripen in the latitude of the Station. Seed was broad: 
casted May 30th. The plants began to blossom July 11th and were harvested 
September 15th yielding seed at the rate of 920 pounds per acre with 5,400 pounds 
of straw. It would seem, therefore, that spring vetch ought to prove a profitable 
crop; first, because it is a legume gathering part of its nitrogen from the air, 
second, because it produces a good yield of high priced seed and third, because 
of the high feeding value of the hay. The main objections to the vetch are the 
danger of becoming a weed and the trailing habit making the curing of the hay 
difficult and, if the season is bad, impossible. For this reason some cereal like 
oats or wheat should be grown with the vetches. On May 30th one plot was sown 
with clear vetch and the second plot with a mixture of one-fourth spring wheat 
to three-quarters vetch. On the wheat and vetch plot the blossoms appeared July 
8th, while on the plot of clover they were not apparent until July 13th. Both 
plots were cut August 11th and although the yield of wheat and vetch was nearly 
53% larger the hay cured in a much shorter time. The yields of hay were, per 
acre, 3,400 pounds for the clear vetch and 5,200 pounds for the wheat and vetch. 
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SOJA BEANS AND COW PEAS. 


Soja beans or soy beans as they are variously called have long been cultivated 
in the south where they are cut and baled as hay. Although but recently intro- 
duced, the nature of the stem and leaves strongly indicates that this forage plant 
will quickly adapt itself to this region. The acclimation of cow peas will be de- 
cidedly slower owing to the more glabrous nature of the leaves and the softer 
structure of the entire plant. Both crops were sown between rows of fruit trees, 
the seed drilled in by hand. The rows were 18 inches apart for frequent cultiva- 
tion during the early part of the season as long as the size of the plant would 
permit. The growth of the Soja beans is slow but even and steady and the plants 
seemed unaffected by the abnormal weather condition although at their best during 
the hotter and drier portions of July and August. The early September frost did 
not materially damage them, although by the end of the month approximately 
one-third of the top leaves were browned by the severe frosts. The seed sprouted 
quickly and the middle of July found the ground well covered. By the first of 
September the plants had reached the uniform height of 36 inches and the sub- 
sequent growth was trifling. A few ripened their seeds. The seed of the cow 
peas sprouted as quickly as that of the Soja beans but the growth was much 
slower and the plants were far from sheltering the ground by the middle of July. 
The plot began to suffer from the extreme heat of that month and became affected 
by what closely resembled the anthracnose of the bean. Most of the leaves became 
spotted and dropped off. Cultivation and cooler weather gave the plant a new 
start and by the middle of August all were flourishing. even those from which 
nearly all the leaves had dropped. By the end of August the plants had made a 
dense mat over the ground and the buds were in an advanced stage of develop- 
ment. The plants maintained an average height of 32 inches, although none had 
blossomed on Sentember 9th when a slight frost seriously damaged the early plot 
and a second slight frost on September 19th killed the entire plot. 


LENTILS. 


A plot of lentils was tried in 1902. The lentil is a small branching plant, 
with delicate pea-like leaves. The seed is round, very flat and convex on both 
sides. The small white blossoms are followed by flat pods each containing two 
seeds either yellow or reddish according to the variety. They are eaten only when 
fully ripe, the reddish colored being the smaller, but the better flavored of the two. 
Like the pea or bean, the lentil is a legume and worthy of cultivation for its 
nitrogen-gathering power. 

Lentils in this country are seldom seen in cultivation unless perhaps in one 
or two southern states having a fair proportion of its population of Spanish or 
Mexican origin. They are eaten princinally by our foreign population, being more 
or less extensively grown in many European and Asiatic countries and being per- 
haps better known in ancient times than any other legume. Since lentils seli 
for six cents per pound and over, they would seem to be a profitable crop to raise. - 
A plot 1x4 rods was planted April 30th; the seed being broadcasted and harrowed 
in. The growth was unchecked by the coo] June weather and the blossoms ap- 
peared July 2d. They were harvested September 16th, the yield being 29 pounds 
or 1,160 pounds per acre, while the straw yielded 94 pounds or 3,760 pounds per 
acre. 

JUNE CLOVER. 


Sown May ist, 1902. This, as did all other clovers, made a very heavy stand. 
Nearly al] the weeds except smart weed were choked out. It was cut August 
11th when nearly in full bloom and yielded at the rate of something over two tons 
of dried hay per acre. 

ALSIKE CLOVER. 


Also planted May 1st and appears to be better adanted to low ground; a higher 
yield must be ascribed to the low well-drained soil upon which the plot was 
located. The yield was 3,066 pounds per acre. 


TIMOTHY. 


The soil where the timothy seed was sown was unfavorable for the growth of 
grasses. The grass grew well, however, and gave us two crops during the season. 
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The heads appeared July 18th and the crop was harvested August 5th. Before the 
end of September the timothy had again headed out. Because of the poor quality 
of soil this second crop was not harvested. 


ORCHARD GRASS. 


At the Station, as elsewhere, the growth of this grass was in bunches showing 
the necessity of mixing it with other grasses. It should be sown on high well- 
drained soil. 


RED TOP. 


This is another pasture grass better adapted to low ground, however, than 
orchard grass. The plot grew well during the season and gave a yield of 800 
pounds of dried hay per acre. 


BREOME GRASS (BROMUS INERMIS). 


The seed was sown in the spring of 1901 and as reported was upon soil unfit for 
any grass crop. 

In the spring of 1902 as early as the 24th of March, when the average depth 
of snow was still 2 inches the grass had made a new growth, fully 3 inches above 
the snow line. This growth kept on unchecked regardless of frost and the plant 
headed out June 2d. At harvest July 7th there was a yield of 3,285 pounds of 
hay per acre. By the middle of September the grass had again headed at the 
uniform height of 16 inches but was left on the ground as a mulch. 


GIANT SPURRY. 


A very hardy and rank growing forage plant, apt to become a weed. Its name 
indicates that it scatters its seeds widely. It is cultivated in Europe for sheep 
and is especially adapted to sandy soils. It yielded on the two cuttings of July 
28th and September 10th enough to indicate an approximate crop of 344 tons 
per acre. 

SORGHUM. 


“Amber Cane” variety was used for the test of 1901. The seed was drilled in 
by hand, quite thick, about an inch apart, in rows 18 inches apart. Level culture 
was given and kept up as for corn and until the plants were two feet high. The 
cane stood the wet weather fully as well as any variety of corn although the leaves 
were slightly affected by rust. The plant was not greatly affected by frost except 
that the seed did not ripen; the juice remained sweet until after the crop was 
harvested. An attempt was made to cure the canes for fodder by leaving them in 
small and later in large shocks. Two weeks after cutting, the juice still ran in 
streams when the canes were twisted and the canes had not materially cured 
when the crop was hauled to the barns. 


MILLET. 


One plot was planted between the fruit trees in 1901, the seed being the com- 
mon barnyard millet. A splendid stand was obtained with a rank and rapid 
growth throughout the season. It was sown on the 12th of June, headed out 
the 6th of August, and was harvested September 14th. The yields were interfered 
with by hordes of sparrows feeding upon the seed, both before and after cutting. 
The curing was interrupted by several rainy days and the hay had to be spread 
out repeatedly but was in good condition when finally hauled under cover and 
weighed, giving a yield so large as to indicate something like 4 tons per acre of 
cured hay. 

DWARF ESSEX RAPE. 


The seed was sown June 2ist. Most of the plants were 38 inches high by the 
middle of September and remained unhurt by frost until late in October. 

The snow in 1902 did not come as early in the season as usual and the ground 
froze at the surface. Some of the rape plants were left standing over winter and 
were still alive in the spring of 1903. 
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MISCELLANEOUS FIELD CROPS. 
HEMP. 


The seed was planted June 4th. The growth was rapid, the staminate plants 
were in blossom September 8th and the pistilate ripened their seed early in Octo- 
ber. Specimen plants measured 11 feet 8 inches, a height seldom obtained in 
Kentucky. That the natural conditions in this region should be as well, if not 
better, adapted to hemp culture than those in the southern states does not follow 
of course from the result of this first test. What is shown is the hardiness of the 
hemp crop. Doctor A. C. Lane, the State Geologist, in Bulletin No. 186 of this 
Station, says: 

“As we approach Lake Michigan we get into the belt of the Trenton Limestone 
and the Cincinnati beds, the very same formations which make famous and fertile 
the blue grass region of Kentucky.” 

No attempt was made to ascertain the yield of seed as a band of goldfinches 
discovered it as soon as it began to ripen. 


FLAX. 


Was planted June 4th, 1902; averaged 3 feet when fully developed; the seed. 
ripened September 8th. The growth of the crop and its condition in the fall 
showed that this part of the state is well adapted to the growing of flax. 


VEGETABLES AND ROOT CROPS. 
POTATOES. 


All varieties were planted in 1901 in rows 4 feet apart, 18 inches between hills; 
one piece with 2 to 4 eyes for each hill. The potatoes were not up on June 8th 
when the frost occurred. They made a rapid growth which remained unchecked 
until late in August when the blight, induced by excessive rains, made its appear- 
ance and continued until the close of the season. The potato bettles were out in 
full force, coming early and staying late and seemed to increase rather than de- 
erease with each spraying. An application of Bordeaux mixture with Paris Green 
was given nearly every week and no sign of early blight could be noticed. The 
potato bettle “tachinid,’ described by Professor Pettit in Bulletin No. 186 was 
entirely absent this season. Not a fly could be found nor a potato bettle covered 
with eggs. For some unaccountable reason the north side of the field was more 
affected by late blight and potato bettles. Walter Raleigh promised to be one of 
the best and most profitable sorts for this latitude, especially when considering 
its behavior and habit of growth. 

The potatoes are medium to large, often exceeding two pounds for single speci- 
mens, none of which were found to be hollow. As could be expected, many 
varieties forced the tubers out of the ground, the plowing not having been suffi- 
ciently deep for successful potato culture. To this, although having the largest 
tubers, Sir Walter Raleigh was an exception. The vines are strong, dark green, 
2 to 214 feet long, shading the ground just sufficiently and stiJl enough spreading 
for the proper ripening of the crop. The shape is what may be termed the proper 
market shape, the same being found in Carman No. 3 and to a considerable extent 
in Delaware. While all three varieties have perfect specimens, by far the largest 
percentage is represented in Sir Walter Raleigh. 

The Delaware, of all the varieties tested, is the most desirable. The vines are 
light green, medium strong, 21% feet long, very bushy and completely covering 
the hills. Skin about the same as that of Sir Walter Raleigh, perhaps a shade 
whiter, slightly more netted, and the eyes are a trifle more sunken. The flesh 
of both varieties is white, fine grained and quite solid. 
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Carman No. 3 answers more generally to the Sir Walter Raleigh description, 
but the tubers are not quite as fiat, and it is inclined to extend its season longer 
than the other variety. 

Six Weeks was the second in ripening, the vines dying off rapidly after Sep- 
tember 10, and the potatoes being thoroughly ripe on September 17. Skin white, 
netted. Tubers round to ovate, flattened, medium size, inclined to be knotty, with 
eyes quite shallow. Flesh dark white, coarse but dry. 

Honeoye Rose was next to Six Weeks in ripening. Skin light pink, fine. Flesh 
white, fine grained and dry. Small size of tubers perhaps owing to late blight 
due to location of plot. 

Pingree was the first variety in ripening, and for quality was the best. Skin 
white and smooth. Flesh white, fine and very dry. 

Irish Cobbler is the smallest in size as well as lowest in yield. Flesh white 
.and firm, fairly dry. 

Thoroughbred is a desirable variety for size, yield and quality. Flesh white, 
coarse and fairly dry. ; 

Pinkeye is an attractive looking variety, the tubers being white skinned and 
often red splashed in spots. Flesh fine, but not dry. 

In the table below the date of ripeness as indicated, is the date upon which a 
large percentage of the vines were dead and the potatoes ripe. The varieties given 
as ripe September 20 are those the vines of which were ripening previously and 
being slightly injured by the frost of the previous night, the potatoes upon in- 
spection were found quite ripe. Those marked as ripe October 5, are those the 
vines of which were killed by the frost of the previous night and of these five 
varieties Sir Walter Raleigh and Rose of Erin were then the ripest, being followed 
in degree of ripeness by Delaware, Northern Beauty and Carman No. 3 in the order 
named: 


| Yield 
5 Yield of Total per acre 

Variety. Size of Time of eet Time of | Total small] yield per | mer- 
| plot. planting. oe. ripening. yield. potatoes. acre. chantable 

ge | size. 

Rods. | | Bu. Bu. Bu. Bu. 
Carman No. 3..........-. Hep May 31 | Angust 6 | Oct. . 5 | 1133 13 266.66 236.19 
QV AR seer clin sts/-lelslte sores) x3 June 1] Aug. 4 | pt. 15 3 213 33 177.77 
Harrington Peer..........- 3x8 June 1] Aug. 45! Sept. 20 63 189 00 , 160.00 
Honeoye Rose..........-- 4x8 June 1] Aug. 4 | Sept. 18 5 1 133.33 106 66 
SIXMIVCEKSi occ cclesn seis c= 3x8 June 11] Aug. 2] Sept. 15 5 133.33 113.33 
Thorovghhred... .....2. ix8 June 3. Aug. 6] Sept. 20 94 4 253 33 240.00 
Snowflake and Blush..... ou June 3! Ang. 5 | Sept. 20 103 3 131.76 94.11 
MVGIAWATO!s aig cle sjsieve sles crate x8 June 3} Ang. 2 | Oct. 124 1 333.33 30A 66 
PPITKCEV Ere ciete lis osalstave,e svele 4x8 June 3:| Aug. 6 | Sept. 20 8+ 1} 220.09 173 33 
WINTER Lh teiaccitieeinsieeis sles 3x8 June 3] Aug. 3] Sept. 5 74 4 200.00 180.00 
GSERORMEIIN eearc lis adicc. « 4x8 June 3] Aug 2] Oct. 5 11 4 293 33 280.00 
Sir Walter Raliegh....... j3x41 June 5] Aug. 10] Oct. 5 120} 6 312.84 297 23 
Pride of Michigan........ 4x8 June 6] Aug. 8 | Sept. 15 7 1 186.66 160.00 
AUTSt ee hine aie sicewinebies 3x8 June 61 Aug. 10 | Sept. 15 5} 153 33 33.33 
Irish Cobbleri:. sss cece 3x8 June 61! Aug. 5 } Sept. 15 at j 113 33 93.33 
Northern Beauty......... 4x4 June 6] Aug. 10] Oct. 5 14 153.33 120.00 


In 1902 all potatoes were planted June 4 to 10, the plots being laid out between 
the rows of fruit trees as during the preceding season, and three rows 4 feet 
apart being planted ,between each row of trees, thus leaving four feet for culti- 
vation on’ each side of the tree row. Planting was done by means of the Acme 
hand planter, the hills being 18 inches apart in the row and a single seed piece 
with 2-3 eyes was used for each hill. The ground was plowed soon after the middle 
of April, then harrowed once each week until planting time. The soil was thus 
left in good tilth, and the almost total absence of weeds during the rest of the 
season made subsequent work an easy task. Level cultivation was given through- 
out the season and at least once every ten days unti] the length of the vines 
interfered. Early cultivations were deep, and done with the one-horse snring-tooth 
cultivator, while shallow cultivations were subsequently given with the Planet 
Jr. horse cultivator. As deep plowing was not deemed advisable in the orchard, 
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a late hoeing was given, mainly for the purpose of bringing some dirt against 
the hills and thus prevent the exposure of some tubers made possible through shal- 
low plowing. Potato bugs came in large numbers early in the season and spraying 
was started soon after the potatoes were up, white arsenic and Bordeaux mixture 
being used to exterminate the bugs and at the same time guard against early or 
late blight. Bugs proved persistent and not all were destroyed after four spray- 
ings had been given. Though blight was prevalent elsewhere, as could be seen 
from a plot purposely left unsprayed, the vines were kept immune until August 
10 when spraying was stopped owing to an accident to the spray pump and the 
inability to get it repaired until too late in the season. Further growth was 
seriously checked thereafter, many vines were dead before the advent of the 
September frost and, as a consequence, the yield of all varieties was materially 
reduced. The varieties most resistent to blight were Sir Walter Raleigh, Rose 
of Erin, Northlight and Wonder of the World in the order named. All the vines 
were badly damaged by the frost of September 19 and killed by the frost of Sep- 
tember 25. All varieties were quite ripe when harvested. The following varieties 

were tested for the first time: 

Rosy Morn. Vines 20 inches, small, light green. Tubers round, oblong and 
slightly flattened. Skin pinkish white. Eyes broad, open, of medium depth, often 
with sharp prominent lip, and pink color. Flesh white, fine grained and dry. 

Norther. Vines 20 inches, slender, dark green. Tubers round oval, slightly 
oblong. Skin white somewhat russeted. Eyes open, broad and shallow with pink 
markings. Flesh white, dry and of good quality. 

Dew Drop. Vines 20 inches, light green, strong and spreading. Eyes narrow 
and irregular, running from very shallow to medium deep. Skin pink and smooth. 
Tubers oblong, oval and flattened, often pointed at seed end. Flesh white, coarse, 
put fairly dry when cooked. 

Wonder of the World. From seed kindly furnished by S. T. Simpson of Bruce’s 
Crossing (Mich.). Vines 26 inches, dark green, vigorous and spreading. Tubers 
oblong, slightly oval and flattened. Eyes narrow, very open, shallow. Skin 
slightly russeted, white and marbled with light pink. Flesh white, fine grained, 
dry and of excellent quality. Very prolific and an attractive market variety. 

Northlight, a new variety introduced by the Wernich Seed Co. of Milwaukee 
(Wis.), who kindly furnished the seed. Vines 28 inches, stout, spreading, dark 
green. Tubers oblong, broad, flattened. Skin pink and finely netted. Eyes, nar- 
row and very shallow. Flesh white, coarse but dry and of good flavor. 4 good 
yielder and tubers mostly of marketable size. 


Varieties of potatoes planted in 1902: 


Yield per acre in bushels. 


Variety. Date of | Date of |———— i —_—_—_—_________ 
planting. | blossom - 
ing. Large. Small. Total. 

SAP METED ie sate atareeaternatatars gee diene eater ccs seat er Sia Win tig let alale Seite May 30] July 18 122 2-9 | 8 8-9 | 131 1-9 
BOE XeAVVCOMS AMIS haven Satay Suet yard Store apse ere net Ric ae St ote June 9 { July 29 113 1-3 13 1-3 126 2-3 
MOVER res taht Mase ees ciel voted ste Gres Do oyalans alr aNStNa I cto ecatebar eevee Rafat June 5} July 25 113 1-3 20 133 1-3 
UGS VAT NLODT eet teva y chert hath ia Mergen nee ahem tare Arete aneto tel arae fa June 91} July 29 80 13 1-3 93 1-3 
BIS WHED Op ei yareeicisrseae ceived p.ceoasa Menge tubal Sie vse lo Palen s AMG die iopee June 9} July 29 74 2-3 16 90 2-3 
NFISHRCOD Der owen ee etn te ee te omar era een ne June 7 | Aug. 8 93 1-3 13 1-3 106 2-3 
IN OTEHETMU sae ene nero uarenttee he ear Vernon Pa ete RU atAmene adi fete June 9} July 31 62 2-9 13 1-3 75 5-9 
TIONED VEMRORG IA teenie | Cunt ee cet, djobte ehhh e Mie June 5 | July 28 133 1-3 6 2-3 140 
[etsaulitanon esi SA d3 5 Ob baaouuekeaouecnbio av enaoce Son Tn bGr June 5] July 25 112 5 1-3 Wiles 
PIA K eye ce emetic oe ear oletetaicjaravenie ciate; nave nwelai starerebiaineieie ele June 7 | July 28 115 5-9 17 7-9 133 1-3 


PLUSH stays sede chat etal seas ates eaten bare aoe tele carson ats ect e Me June 7 | July 29 117 1-3 10 2-3 128 
SPHOTOMBH DLE ae ee eee cee nett a aris daneelels Spe users tan June 5 {| July 29 112 10 2-3 122 2-3 
Pride /OCMMiChigan ay een Ren ero a DACA RL Sealey a MN June 10] July 30 111 1-9 11 1-9 122 2-9 
ek ay SATS ch SPIN I aT nea IRE MD 3h A 2 CMU ey June 5 | July 25 142 2-9 8 8-9 151 1-9 
Wonthern Beaute, cect aay tik toh tae Set NA ie Ae June 6] July 2 146 2-3 13 1-3 160 
OSE LOLNEINIDE se NRHA ICRI s Ti nuestra LRA ae ea i June 7 | July 26 215 5-9 6 2-3 222 2-9 
UV alter Rea LOTR 2. crane eyelet, Risto tareh ai Me Nuebesee st oi bazar Uke June 9} Aug. 12 215 5-9 11 1-9 226 2-3 
VON eErMOfuthe nly OFLC a) Wane cpiltr eet mena stim nr eee ky La June 4] July 27 186 2-3 6 2-3 193 1-3 
WN GFEHN EH Gee hiaeits fares cetalaatee tc Riana ecto ale dation tnmen ciese June 4{ Aug. 6 177 7-9 7 1-8 184 8-9 
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AN EXPERIMENT IN POTATO CULTURE. 


It has long since been proven that northern grown seeds are the best. The 
demand for northern grown seed potatoes is increasing more rapidly than that for 
seeds, owing to the fact that the potato, especially for home use, is more generally 
cultivated than any other crop, and because potatoes when ripened in the southern 
states, are less fit for seed. 

The limestone soils of this region, together with its cool atmosphere, its heavy 
dews and otherwise always abundant moisture made secure through its geographi- 
cal position, ought to make this a supply center for choice potatoes, second to 
none. 

Until the advantages of a new region become a matter of general knowledge, 
its producers must search for a market, when local demand is supplied. For 
some time, therefore, the pioneer farmer-in this region will be confronted with 
the usual problems relating to the production besides those concerning the dis- 
position of the potato crop. The principal questions im regard to the economical} 
production of the crop have been exhaustively treated by most experiment stations, 
and it is not likely that further experiments aloug these lines will do more than 
substantiate the correctness of former conclusions. 

A careful observation of the general methods employed in the principal potato 
growing regions, leads to the assumption that many now northern grown potatoes 
will sooner or later find disfavor with the southern consumer. It may be confidently 
asserted that over one-half of the potatoes put on the market in recent years 
are in an unripe condition. Not infrequently, late potatoes can be seen, but little 
better than out of season southern potatoes, bought in a limited way as a fad and 
not for their food value, since they practically have none from a nutritive stand- 
point. The general tendency is to grow potatoes regardless of rotation of crops 
or other sound farming methods, and the consequence is a constantly diminishing 
yield which ceases to be profitable. Rather than to apply correct farming prin- 
ciples, the average farmer is beginning to reduce the cost of production at the 
expense of quality, by planting too late in order to “cheat potato bugs” as he 
puts it. 

Were it safe to presume that the average consumer will always be satisfied with | 
potatoes raised under such conditions, then the question of shorter seasons will 
never affect the farmer in this region, when trying to market his surplus potato 
crop. It should be, and is, however, the aim of experiment stations to teach not 
only whai to raise and how to raise it, but how to satisfy the consumer. To pro- 
duce and market the best has been found essential in trying to win back distant 
markets for dairy products, and in the profitable disposition of fruit crops. It 
cannot be claimed that the best in potatoes is an unripe potato no more than it is 
contended that unripe peaches are best because they cannot be profitably shipped 
in any other condition. Since the demand for better ripened potatoes is there- 
fore likely to become more general, and since it would then mean a longer season 
between the time of planting and harvesting, it is liable to become of importance 
whether the season in this region will ultimately be considered of sufficient length 
for thoroughly ripening all varieties of potatoes. Though it is a well established 
fact that hardy plants will grow faster and mature quicker in northern regions, 
and that this is due either to some peculiar atmospherical influences, or to the 
greater length of days during the growing season; and though all varieties of 
potatoes heretofore tested at this Station have been as ripe at harvesting time 
as the average potatoes seen elsewhere, the fact remains nevertheless, that a 
few of the late varieties would have required a season longer by fully two weeks 
should the demands of the market be more discriminating in regard to the degree 
of ripeness. In more southern regions, such discrimination could easily be met 
by returning to the former practice of earlier planting. In this latitude, the 
task would be more difficult, since but a short time elapses between the disappear- 
ance of snow and planting time. One of the objects of the experiment under 
discussion, is to determine the means by which the difficulty can be surmounted 
in this region and the potato crop be given a longer time in which to mature. 
In casting about for a solution, fall planting suggested itself for several good 
reasons: 

1st. It is safe, since the early snowfall prevents the ground from freezing, 
or rapidly thaws out the thin crust which sometimes forms during late fall. 
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2d. It saves the labor and expense of storing the seed and avoids the possible 
loss through rotting while wintering it over. 

3d. It prevents the unseasonable sprouting of the potatoes and the consequent 
weakening of the seed. 4 

4th. It relieves this much from spring work during an otherwise short planting 
season. 

5th. It. saves the cost of plowing and permits harvesting and replanting to 
be done simultaneously wherever a high state of fertility warrants the profitable 
raising of two successive crops. 

In another and no less important respect the experiment is deemed of great 
interest. If fall planting is successful, spring harvesting should be equally so, 
and in such case, the farmer in this region would havea decided advantage in the 
way of saving storage expenses, loss from rotting through imperfect means of 
wintering over the surplus crop, harvesting the crop either during fall or spring 
as the weather may be most favorable, holding over a portion of the crop when 
market conditions should warrant it, and especially in preserving in the most 
perfect condition such portion of the crop which is intended for marketing as 
seed stock. 

At all events, spring harvesting of potatoes would be no novel experiment. In 
“Michigan and its Resources,” page 26, Dr. R. C. Kedzie, in mentioning northern 
Michigan potatoes, states: ‘‘The soil is open and porous and the tubers are pro- 
tected from frost when left in the ground all winter by reason of the heavy coating 
of snow which falls before the ground is frozen. They may thus be wintered in 
the hills, and when dug in the spring have the same crisp, mealy quality so prized 
in potatoes first dug from the ground in the fall in other localities. These spring 
dug potatoes may yet become an important element of market gardening.” 

In Vol. 8, Pioneer Collections, page 149, Hon. Peter White, the sturdy pioneer of 
the Upper Peninsula, says in substance: “In the spring of 1849, on the present 
site of the city of Marquette, there was no sign of a human habitation save one 
or two Indian huts and a small log warehouse belonging to the Jackson Iron 
Company. In April, 1850, we started from what is now the city of Marquette, 
and at the Cleveland mountain, found Captain Samuel Moody and John H Mann, 
who had spent the previous summer and winter there.’ He well recollects how 
astonished he was the next morning when Captain Moody asked him to go with 
him to dig some potatoes for breakfast. This was in the month of May and the 
winter’s snow had preserved them. He opened one or two hills and filled his pail 
with large and perfectly sound potatoes. He then said: “I may as well pull up a 
few parsnips and carrots for dinner, to save coming up again,” and, sure enough, 
he had them in abundance. What has been stated here in regard to spring har- 
vested carrots, parsnips and salsify, unquestionably applies to potatoes; those 
missed during fall harvesting and plowed up during spring having a decidedly 
superior crispness and flavor. 

It may be safely assumed that climatic conditions in this region will change 
as the timber is being removed. If it should be contended, as has been frequently 
claimed, that insufficient moisture will be one of the first results, it is simply 
necessary to refer to a record of comparatively dry weather during the past season 
in this, a timbered region, and compare it with one of excessive rains throughout 
almost the entire season in older regions where timber has been completely re- 
moved many years ago. 

Among the inevitable changes can only result a longer growing season together 
with a moderation and at least partial disappearance of unseasonable frosts, for 
these changes must forcibly follow an earlier disappearance of winter snows and 
the consequent increased heat given off by the earlier warmed up soil of the more 
extensively cultivated areas. — 

With such incoming changes, earlier spring planting will be made possible 
as elsewhere, though the gain thus obtained may then be possibly offset by the 
greater uncertainty of successful fall planting. The present experiment was 
merely of a preliminary character, and its continuance upon a more extended 
scale will be productive of more tangible results. 

In planning the experiment, the aim was to ascertain whether seed potatoes 
cut into halves, or pieces with 2 to 3 eyes would prove as safe for fall planting 
as whole potatoes. It was also deemed advisable to ascertain the value of spray- 
ing against blight, as well as compare level culture with hilling up. 

Whole potateos of medium size were used as seed for all varieties, two addi- 
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tional rows of the Sir Walter Raleigh variety being planted, one-half potato for 
each hill being used for row No. 2, and single pieces with 2 to 3 eyes each being 
used for row No. 38; the potatoes being cut the same day when planted. All seed 
was planted five inches deep, in hills 18 inches apart; the ground having been 
plowed a week before, and given two harrowings. Planting was done October 30, 
1901, and permanent snow fell on unfrozen ground November 6. The rows were 
jaid out as shown on following diagram, being 4 feet apart, 8 rods long and run- 
ning north and south: 


Mode of No. of ¥aricty. Size of 
cultivation. rows. seed used. 
MEV EE eh fisia.s sitbales 1 | Sir Walter Raleigh...... Whole potatoes...... Fall Sprayed 
Failed to sprout...... 2 | Sir Walter Raleigh...... One-half potatoes.... planted, Not with Bor- 
Failed to sprout...... 3 | Sir Walter Raleigh...... 1 piece 2-8 eyes....]} October 30,] sprayed. deaux mix- 
OMB E ey Nes o's 4 | Carman No. 3...........| Whole potatoes...... 1901. ture. 
dpe saat am sycie ee 5 | Carman No. 8...........| Whole potatoes..... ‘ 
Bsedmup ransom vee 67 Pinkeye: ee cscs Whole potatoes...... 
SAM ede pee cle allan « 7 | Rose of Erin........./..| Whole potatoes...... 
Hdled Upy cise ste! S22 8} Rose of Brinss: ici)6 0 Whole potatoes...... 
Hilled up Ol Delaware nse sce ctasters Whole potatoes...... 
10 | Sir Walter Raleigh...... 1 piece 2-23 eyes... | 
11 | Sir Walter Raleigh......] 1 piece 2-3 eyes... 5 
12 | Sir Walter Raleigh 1 piece 2-3 eyes....| § 
13 ! Hurst. 1 piece 2-3 eyes.... Spring Sprayed 
14 | Hurst... 1 piece 2-8 eyes.... planted, Not with Bor- 
15 | Pinkeye... 1 piece 2-3 eyes....|June 7, 1902.! sprayed. deaux mix- 
16 | Rose of Eri 1 piece 2-3 eyes.... ture. 


17 | Rose of Erin. 
18 | Delaware... . 


1 piece 2-3 eyes.... 
1 piece 2-3 eyes.... 


Rows 2 and 3 were a practical failure, only 3 hills coming up in row 2, and 2 
hills in row 3. The results from further experiments will determine whether 
this failure was due to deep planting, or to the seed not being cut several days 
before planting. They will also determine the exact increased yield, if any, of 
fall planted potatoes when the same size seed pieces are used for spring planting. 
In the present experiment, it is safe to assume that a portion of the increased 
yield is due to the fact that pieces were used for seed of all varieties planted in 
the spring, while whole potatoes were used for fall planting. A glance at the 
diagram will also show that an insufficient number of rows were planted in order 
to determine the exact difference between level culture and hilling up. As already 
stated, the experiment was more of a preliminary nature in order to determine 
first whether fall planting is possible. Its further value strikingly proves, how- 
eyer, the importance of spraying against blight, especially during a season like 
the past, when the disease was unusually virulent and persistent. Nine sprayings 
for the fall planted and six for the spring planted were necessary in order to 
keep the vines protected against blight. Careful observations were taken July 30 
and August 18, as herewith shown, in order to note the progress of the disease 
upon unsprayed vines, all of which had been given an equal number of sprayings 
with arsenic, using water instead of Bordeaux mixture. 
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t es eh | Spring or | Per cent 

Time of observations. | Varieties. | Fall planted. blighted: 
July 30... anode testo iaee te iPinkeyersccee Gane aan teenie cs Face tes 65 
July 30... Carman Nossa as cctneteriets stares Pall iss s pew 50 
duly 30... Welswarer. ) Gali eiessente acrenins BU ete cvaretetsiee 25 
July 30.. Rose, of Brin. doe ue cates Halli caycccees 15 
July 30... Sir Walter Raleigh............ alli iaceetecaie ls 10 
August Pinkeye cc eheneecskoe red Walls caiscch Pa 100 
August Carman Nost 32.20. cine 0 sce mec GLM, sake letevatotans 85 
August Delaware is cas starch cise ei oveloine Ralliccrtstcak 70 
August Rosesony Erins 22 utc. wi tise preter Wale cchsisteoe 80 
August Sif Walter Raleigh............ Payline sdseescs 33 
August Pinkeyercives sc icnpn en 6 cnc Spring 15 
August arate eaee otis ein eiteerncctews pinis Sonnets 70 
August Dela wWATe shes cans secelkitied ne ute Springie essence 60 
August | RosevohiPritainn.ipeowsuieaews es Springs wis eee 50 
August | Sir Walter Raleigh.............| Spring.......... 40 


As heretofore related, an accident to the spray pump prevented further spray- 
ings after the middle of August, and how rapidly blight attacked the vines pre- 
viously protected will be seen from observations taken August 25, or 12 days after 
the last spraying had been given: 


Time of observations. Varieties. Fel nee ea ke cen 
ANPUSGL ADE ise oilers oicies slainn ae cewraly Dela wareye:sicisiciescienctrmeactsnte alba soteieiertelsia 20 
August 25.. ROBE LOLORTING S cre /eseat fers cleo rials PaliiicGeci ones acts a3 
August 25.. PITRE VE ciereteierert clevevataintaiers ebareiers PAL Srirairetsrsbarslete 80 
August 25.,., Carman NomSicwesvenees caerciets Fale. ai slaves raters 33 
August 25 Sir Walter Raleigh............ SL Mire aerrerayererete 15 
PANIC TIC HCD ered atta teins elavele aie! AG sefsoeseltictete suaianic ora a ghaiecs ald Delawaresser ask. veantaseetee Spring.......... 33 
PRIUS TOD er asr el cares grote cjale stare ce ests cia aciong wisi OmMe Se aietekra TROBER OL BITE oe caret dams Spring teenie 10 
PATIP TBE cess eire ae Nae cls iia ti [ome yee alah meee Pinkevet tn tecks cae leais dere { Springs.see eae 50 
PASIIDS th OO STA aii etc ice is etovctar eye ate o apheleuacialaieteleieteialnte Erste ee eee eat Springsi.c. ccsne 60 
A PUSE a DRI ns ci baie oaralevers Wale o nnd plaiw deielaoube bae aisle Sir Walter Raleagh............ LShiahi oe Weems | 10 


_ In the following table giving the results obtained, the time is given when the 
plants were sufficiently above ground to distinguish the rows. The frost of June 
5 blackened the tops of the fall planted rows, though a new growth had started 
June 8. As will be noted, 18 to 19 days elapsed between planting time of the 
spring planted and the date when the rows were distinguishable. The earliest 
variety (Pingree) planted close by and on May 30, was up June 14: 


30 
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ce 3 <= & 
| = a 2 
gay) AL et Wt Ae a ies 
| Time of Mode of Sprayed or é S 6 a rs 
, Tarieties } a a a ce i 
No. of row. Varieties, planting. cultivation. unsprayed. 3S Ds S iS @ oF 
a) \sa | = aiing 
2 |=2| 32 | 38/32 
ros) tal ~ & a 
pee: S| pt Nao ey SRG 
1 | Sir Walter Raleigh..| Oct. 30....] Level.......] Sprayed........ 4 rods | 120 6 126 3462 
1 | Sir Walter Raleigh..| Oct. 30....| Level.......| Not sprayed....| 4 rods 83 63 894 246% 
|e allel Go! BPO Uh! se aj ]!5. osssh va ese ever s. yl | sue eeess'al etereae MeeUMN ee aid apa ot ote Sree cee ere | ea eee cela mea israel (ete 
3} Failed to epee Motte Si. cldeccjats a oe bile toe tehees ia M's ovt'e, oye. Zizcszuie iol Svovsy di] uni Ravies Se svhved| Vea serena | meets ral | aera ee 
4 | Carman No. 3.......| Oct. 30....| Level.......| Sprayed........ 4 rods 90 4 94 258% 
4 | Carman No. 3.......} Oct, 30 . Level.......| Not sprayed....| 4 rods 42 10 52 145 
5 | Carman No. 3.......| Oct. 30.. Hilled up... Sprayed........ 4 rods 62 5 67 1844 
5 | Carman No. 3.......} Oct. 30.. Hilled up...| Not sprayed....| 4 rods 40 9 49 134; 
Dale binkéyes saute Oct. 30.. Hilled up...| Sprayed........ 4 rods 58 6 64 176 
On Brinkevers-masastue Oct. 30....| Hilled up...] Not sprayed....| 8 rods 384 94 48 182 
7 and 8 | Rose of Hrin........| Oct. 30....|. Hilled up...| Sprayed........| 8 rods | 202 144 | 217 2984 
7 and 8 | Rose of Erin......../ Oct. 30. Hilled up...| Not sprayed....} 8 rods | 176 124 | 1884 | 259% 
9 | Delaware........... Oct. 302: Hilled up...| Sprayed........ 4 rods 84 7 91 250) 
9 ; Delaware....... .....| Oct. 30....} Hilled up...| Not sprayed....] 4 rods 44 14 554 1523 
10 and 11 | Sir Walter Raleigh..| June 7....| Level.......| Sprayed........ 8 rods | 142 104 } 1524 2095 
10 and 11 | Sir Walter Raleigh..| June 7....{ Level.......| Not sprayed..... 8 rods 62 11 73 100; 
12 | Sir Walter Raleigh..| June 7....| Hilled up...| Sprayed........ 4 rods 58 8 66 1812 
12 | Sir Walter Raleigh...| June 7....} Hilled ups? Not sprayed....} 4 rods 52 iy 59 1623 
Isvand e140). Hursts...0ocn eee June 7....| Level.......| Sprayed........ 8 rods | 1103 | 103 | 121 1662 
Asani 44) CHrste secs ut. meee June 7....| Level ......| Not sprayed....| 8 rods 71 114 824 1133 
15 | Pinkeye June °7....| Lével:......| Sprayed........ 4 rods 42 | 6% 483 1334 
15 | Pinkeye. ... ..| June 7....| Level.......| Not sprayed....| 4 rods 293 | 7 364 100:; 
16 and 17 | Rose of Erin........| June 7....| Level.......| Sprayed........ 8 rods | 128 9 137 1881 
16) and: 17° Rose of Brin...:....) June 7... Bevel las Not sprayed....] 8 rods | 101 104 | 1113 153% 
13)n)\pwelaware. - cy )eectoule June Pon ae || Meeveli nc. c cl RODESYVEd cies ee 4 rods 514 84 60 165 
PSG Delaware. sc see css June 7....| Level.......] Not sprayed....| 4 rods 27 6 333 ks 1-10 
Reed caters 
Varieties. Planted. Sprouted Blossomed. | Ordinary ripe | Thoroughly ripe. 
ae 
Sir Walter Ben October 30% 27 al wuuuetonens seen TEVA Oi oe ernie September 18... September 2& 
Carman No. 3.. »....| October 30..... VUNG Aeneas are Dilly Sere coke September 2... September 1S 
RINKeVG stasis cima October 30..... UTES teeta ave kOe ayes eet August 18...... September 18 
Rose of Erin................ October 30..... ALVES sa) URS 008 se DULY Teer September 1.. September 15 
Melamine yo eo Sicvetele ecto cictt October 30..... Vinee eb, Sulivje lili. Ser aytare September 12.. | September 22 
| | 


Sprayed: June 17, 23, 28; July 5, 7, 16, 24, 28, and August 12. 
Cultivated: June 18, 26; July 7, 19, 31. 


TURNIPS. 


In 1901, with the exception of Purple-top Strap-leaf, all varieties tested were 
trom seed held over from last season. Two rows of each variety were hand drilled, 
2 feet apart, and the plants thinned out to 12 inches in the rows. While all 
varieties might be planted in rows 20 or even 18 inches apart and thus produce 
more turnips per acre, 2 feet is none too much for the successful development of 
the plants, as it allows the cultivation of the crop for a longer period, which 
thereby not only allows the roots to make up in size what they lack in number, 
but keeps the ground in a better physical condition and frees it from weeds, two 
factors which must always remain predominant in successful farming operations. 

A deficient stand was secured for the Jumbo and Purple-top Swedes, two 
varieties practically identical and more commonly known as Rutabagas. This 
no doubt was less. due to the quality of the seed than to the fact that the plots 
were located fully 12 feet below the others, thereby causing the plants to suffer 
more from wet weather. 

As with most root crops, planting in succession of 2 to 4 weeks is advisable in 
order to secure roots of medium size for table use. The larger and full grown 
specimens answer for stock feeding purposes, but being apt to grow woody and 


EXPERIMENT STATION BULLETINS. 235 


afterwards become pithy when kept in storage, they are less desirable for table 
use. In this respect the Aberdeen is a desirable variety and deserves to be more 
widely known. Their size is medium large, the shape globe form and smooth, the 
flesh solid, fine grained, juicy, light orange colored and darker than that of the 
ordinary rutabagas to which they are very often preferred, though the latter will 
keep in good condition for a longer time. 

Greystone is a very handsome variety of large, smooth and nearly globe shape; 
an early, white-fleshed variety, though somewhat later than the common flat 
turnip, and fitted for late summer and fall use. 

As a rutabaga, Empress Swede is a desirable variety, somewhat smaller than 
Jumbo or Purple-top Swede, but more oval shaped, slightly tapering and less apt 
to grow prongy. The fiesh is darker, light yellow, but firm, juicy and fine grained. 

But for the location of the plots, Purple-top Swede and especially Jumbo, would 
have shown to be extremely heavy yielders. While large in size, both are excellent 
for table use. 

The following table will serve to give something of the results of experiments 
in 1901, although the plots were too small to give much value to the estimated 
acre yields: 


; ; 
Size of : , Yield of Yield 
sue Time of 5 
Variety. plot, ee ate | plot per acre 
rods. planting. | in bu. in bu. 
me! ws Lr = a. a = 
Miabouowede: Mrs plantinges.e tess rckes hee sb adele saa Telaeieats pelt aren 4x3 May 2€ 4 853.33 
PiMkonowedes eEConu planhinguc rey oe My Oc cp yet sont Pi eee ¢x20 | June 21 254 $16 
Wallowa berdeent ) tere AN ey Oh cohen ity hs 2. 8 ok atk ee eye } 4x6 May 25 7 746.66 
SLR INS SL CL Ie eM os Sola CU oe a ae 4x18 | June 21 | 164 586.66 
Pree ROD SAULAD CLEA AcE Ne Aah OM cl: Sion ee hatches Be each cave ioral Mune tx3 June 20 34 693.33 
PopleMta nn SUA Meddineherrcte to svt tale aie MRR URS ciaeettan eae anes. 4x3 June 20 33 8001 
WellowpAbéerdeent 2rs5 1: 22.0 sc san testes ln oe aunt REET aS erie or Pee ae $x3 June 20 34 746.6! 
ROM PADOKUeEN Muar teen Say ie dara a eel a as COOL NE or | 4x3 | June 21 } 44 | 960 
SDT hea tated ee ToS ee ed Re ek a ae kee A f ix3 | June 21 43 | 960 
RIDES OWEdEES yay Men ier eee haa cee STORMY eer. Note: COREA S Hee e | tx9 June 21 14 817.77 


In 1902 all varieties were planted between the rows of fruit bushes, as during 
the previous two seasons, except that two rows of the roots were planted instead 
of three as heretofore, the rows being 18 inches apart, and cultivation being done 
with the Planet, Jr., hand cultivator. 

Following are the noteworthy varieties tested for the first time: 

Monarch: One of the large Swedish turnips, purple top, globe-shaped, flesh ~ 
cream colored, very firm and fine grained. 

Prizewinner: Resembles Monarch in shape and color, flesh slightly coarser and 
sweeter. 

White Swede: An oval shaped rutabaga of fine cooking qualities, will not keep 
as long as the last two. Skin cream colored, green ton, flesh white, tender, sweet. 

Purple-top Milan: One of the common flat turnip varieties, of good shape and 
excellent cooking qualities. Flesh very firm and tender. Will keep in good con- 
dition until midwinter. 

Robertson’s Golden Ball: A small, finely shaped turnip of excellent merits. 
Skin light orange. Flesh fine grained, firm, sweet and of dark cream color. A 
fine table variety which will keep until late fall. 

Half Long Scarlet Stump Rooted: A table carrot described by its name. Flesh 
sweet and tender. A good keeper. 

Earliest Short Horn: A small short rooted variety, well adapted for mid- 
summer use, though will keep all winter. A very good table variety. 

Guerande or Ox heart: The best known of the short rooted varieties and of 
excellent cooking qualities when planted close. 


WINTER PRESERVATION OF CARROTS AND PARSNIPS. 


The house cellar is the average farmer’s receptacle for roots grown for table 
use. An ideal cellar is a thing more read about than seen, while outdoor pitting 
seldom proves satisfactory. To keep carrots and similar root crops in strictly 
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fresh condition for spring use, makes cold storage an almost necessity and ac- 
counts for the higher prices prevailing at that time of year. These roots are very 
hardy, grow underground, and very severe frosts at most injures the tops. The 
ground seldom freezes in this latitude or if a few inches of the upper surface 
occasionally freeze, they rapidly thaw out under the early snowfall. The thought 
suggested itself therefore that Nature’s cold storage ought to prove the cheapest 
means for holding over a surplus crop for either market or family use. Carrots, 
parsnips and salsify left unharvested in 1901 and dug in May, 1902, proved to be of 
unexcelled quality, possessing much more crispness and better flavor than those 
harvested during fall or kept by any other known process. All came out perfectly 
sound, not a specimen showing the least sign of rot or wilt and all kept in per- 
fect condition until the middle of June. 


e KOHL EABI. 


To test the adaptability of this little known vegetable, a single row was planted 
June 8, 1901, The edible portion of the plant is the large swelling of the stem 
elose to the ground usually 8 inches to 3% inches in diameter, surrounded and 
topped with long stemmed leaves resembling those of Swedish turnips. Cooked 
as turnips are, it has the same flavor with the addition of a cabbage taste. It 
grows rapidly and will get woody if left to mature. The variety used was the 
early white Vienna, one of the best when the seed is true to name. Owing to the 
small size and number of leaves it should be pulled when 2% inches in diameter 
and cooked the same day. 


BRUSSELS’ SPROUTS. 


In 1902 the variety tested was the Imperial,—half dwarf. The plants were set 
out June 25th, 2 feet apart, 4 feet between rows, cultivated the same as cabbage. 
it is an open-head cabbage, the edible portion being the small heads or sprouts, 
one of which develops late in the season at the base of each leaf stalk. The 
value of the crop depends upon the number of solid heads sprouted. Many of 
the plants were damaged by Apis late in the season. 


CABBAGE, 


In 1901 the seed was planted in boxes April 24th; transplanted in small beds 
June 2nd, sprayed from the beginning to guard against cabbage worms, which 
were in evidence early in the season. The frost of June 8th killed many of the 
plants and damaged others. The remainder were set out June 21st to 24th in rows 
4 feet apart, 2% feet between plants. The varieties tested were Early Jersey 
Wakefield and Henderson’s Early Summer, two early varieties; Surehead and 
Premium Flat Dutch, two medium late varieties. Very fine strong plants were 
also received from the Negaunee Nursery Company, the name being unknown and 
siven as “Late Cabbage.” With countless hoards of cabbage butterflies daily hov- 
#ring over the cabbage fields from sunrise until long after sunset, cabbage may 
well be declared unprofitable, even though fancy prices are paid, and the cabbage 
maggot, club root and other diseases are not in evidence. The early varieties 
were able to ripen small, but compact heads, while the heads of the late varieties 
were of large size but soft. Early Jersey Wakefield ripened September 17th and 
Henderson’s Early Summer, September 19th. 


Yield per 

Variety. acre. 

ibs. 
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In 1902 the plants were grown for the Station by the Negaunee Nursery Com- 
pany. Fine stocky plants were secured and set out June 6th, the varieties being 
Early York, Early Jersey Wakefield, Early Minningstadt and Late Flat Dutch, 
all four leading and well known varieties. They headed out August 5th, 8th 
and 16th, and September 12th, respectively. White butterflies producing the cab- 
bage worm were much in evidence early in May, though none were seen after the 
frost of June 5th, and not until early in September, when their damage was of 
little consequence. The plants were set 3 feet apart in the row and the rows 4 
feet apart. The following table shows the yield: 


; Yield per 
Variety. acre. 
: Ibs. 
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CAULIFLOWER. 


In 1902 the Early Erfurt variety was tested, being planted and cultivated the 
same as cabbage. Of 150 plants set out June 6th, over 100 ran to seed before the 
middle of July. The rest developed into fine large and solid heads, ripening 


successively from September 2nd until the close of, the season. 


RADISHES, 


The white Strasburg is oval shaped, large size, mild and pleasant, remaining 
in good condition for a long time when planted close in a row. For mild and 
pleasant flavor the Chartier is the best variety tested. It is long rooted, holding 
its shape, light-rose color and of good appearance. The Long, Scarlet White- 
top is sufficiently described in its name. The roots are more tapering than those 
of Chartier and the flavor is sharper. The White Strasburg and Improved Chartier 
were planted June 21st, 1901, and the White Top July 19th. The two varieties 
first planted were of edible size July 24th, and the Long, Bright, Scarlet, White, 
August 25th. 

In 1902 four varieties were tested, the long Improved Chartier, three early or 
summer varieties, and the half-long Black Spanish, a late or winter sort. The 
early varieties were planted May 17th and replanted June 3rd, at which date the 
Black Spanish was planted. Both early and late plantings have good results for 
all varieties. The Long, White Vienna was edible June 26th, roots 3 inches to 4 
inches long, 1144 inches through, mild, crisp, and of good flavor. 

Non plus ultra—Planted May 17, edible June 23. Turnip shaped, small, dark 
scarlet, crisp and very tender. An attractive variety with very small top. 

Improved Chartier—Planted May 17, edible July 3. A long rooted variety of 
good lasting quality. Roots 5-7 inches, holding their size well and averaging 144 
inches at base. Pink scarlet color, flesh firm and crisp, flavor somewhat sharper 
than the last two. 

Half Long, Black Spanish—Planted June 3, edible September 12. Flesh very 
firm and somewhat coarser than that of early varieties, flavor a little sharper but 
very good. Will develop into large size, single specimens often weighing 5-6- 
pounds. Should be more generally grown, since the roots will keep in the cellar 
until spring. 

Unless radishes are grown in rich, sandy soil, they are to become tough and 
wormy. 


LETTUCE. 
In 1901 Hanson and the Cos Self-Bleaching were tested; the seed being sown 


May 21st for the first and June 21st for the second variety. Hanson’s was edible 
July 15th, and remained in good condition 10 days. The heads were of good size 
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and quite close; the leaves are regular in outline, light green and tender. The 
Cos is a variety, the leaves of which are tough unless bleached. The heads are 
long, pointed and compact, the leaves white and tender. They will remain in good 
condition until late fall and are not damaged by light frosts when tied up for 
bleaching. The variety is similar to Romainie, grown extensively, under glass, in 
france. 

Two varieties were tested in 1902: Harly Tennis Ball and Grand Rapids planted 
May 17th and June 2nd. Early sowing with Early Tennis Ball and late sowing 
with Grand Rapids gave best results. The Early Tennis Ball, of the cabbage 
head sort matured July 10th, giving solid heads averaging 14 ounces. Grand 
Rapids, sown June 21st, was of edible size August 16th, keeping in good condi- 
tion until October 15th, the heads averaging 1 pound, 14 ounces. 


ONIONS. 


White sets and seed, of which Yellow Globe, Red and White Globe were planted 
May 5th, 1901, in rows 12 inches apart. The white sets ripened fully September 
13th, with diameters ranging from 2%, inches to 2% inches. Owing to the wet 
weather none of the 3 varieties from seed ripened, although both the White Globe 
and the Yellow Globe produced single specimens exceeding 3 inches in diameter. 

In 1902 the onion maggot proved a very serious pest. The bulbs were destroyed 
as rapidly as they began to form and from early in the season until the close of 
the season. Of 2 rows, 21 rods long, 7 varieties, less than 3 quarts of merchantable 
bulbs were harvested. 


HUBBARD SQUASH. 


These were planted in two rows in hills 5 feet apart each way on June 15th, 
1901, on a plot 9 rods long and with good southern exposure. The plants came 
up rapidly, a few being cut off by cut-worms. July 25th the plants were in blos- 
som and as 2 to 4 squashes were well formed on each vine, the plants were trimmed 
and all new growth removed each week. Squash bugs were not found during the 
season and striped as well as spotted cucumber beetles were scarce. The vines 
were slightly damaged by the frost of September 19th. N66 damage resulted to 
the apparently ripe squashes, while a few frost spots on some small and unripe 
specimens caused them to rot later on. ‘The squashes were picked and stored in 
a dry and well ventilated room on October 3rd, when in the afternoon the weather 
cleared up with-a cold north wind, indicating a probable frost. One hundred and 
twenty squashes were picked from the plot, averaging 9 pounds, the largest 
specimens weighing 14 pounds, thus giving a yield of a little over 8% tons per 
acre.. While all squashes looked dead ripe, in less than two weeks all had started 
to rot. 

In 1902, owing to the absence of the squash bug the summer squashes grew to 
perfection and yielded abundantly. The Hubbard or standard winter variety 
ripened much better, however, than during the preceding season, the ripe speci- 
mens keeping in good condition until the middle of December and the flesh being 
quite dry. Three hills were planted late during the preceding fall from seed of 
this variety previously ripened at this Station. The results from these as com- 
pared with those from plants of foreign grown seeds were practically the same as 
to time of blossoming and vigor of the vines, although the fruit from home grown 
seed kept nearly two weeks longer, when stored away in the cellar alongside of 
the others. 

All varieties were planted June 2, Hubbard blossoming July 24. 

Golden Hubbard, a late fall variety, blossomed July 30; first ripe fruit Septem- 
ber 16. In shape somewhat similar to that of the ordinary Hubbard, though 
smaller in size and less warty. Color, golden yellow, with occasionally a slight 
splashing of green around base. Flesh very fine grained and of excellent quality. 

Pike’s Peak, from seed kindly furnished by F. D. Linkletter, a later variety than 
either of the other two, blossoming August 8; vines hardy and strong growing; of 
zood shape and perfectly smooth; skin thin but very hard and well made to 
withstand light frosts. Though none were perfectly ripe at the close of the season, 
the flesh appeared to be very dry and of fine grain. 

Mammoth Yellow Crookneck blossomed July 31 and ripened August 28; a well 
known summer yariety of very large size and productiveness. 

Bush Scallop, another well known summer variety of the scalloped type, was 


a 
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tested for hardiness, the seed formerly ripened at this Station being planted late 
during the preceding fall. The plants reached above ground June 7, blossomed 
July 25 and ripened August 22. The softer texture of the flesh of summer varieties 
makes them less desirable for table use, while the bushy form of the plants allows 
eloser planting. 


CUCUMBERS. 


Two rows, 5 rods long, were planted June 17th, 1901, in hills 6 feet apart each 
way with the Chicago Pickling or Westerfield variety, and on same day a plot 
of equal dimensions was in like manner planted with the Early White Spine. 
The Westerfields started to blossom July 18th, and the Early White on July 21st. 


| |! | 
Pays Chicago pickling || pepe Early White 
Variety. or Westerfield. j Variety. | Spine. 
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Westerfield is a desirable pickling variety, if picked every second day or at 
most, every third, in case the weather is cool. Smooth specimens of good size 
will grow 6 to 7 inches long if left for slicing. A few were left which thoroughly 
ripened on the vines by the last of August. Early White is purely a slicing variety. 
As pickles they are too slender, and apt to become soft. No attempt was made to 
ripen specimens of this variety and no serious damage was done to either variety 
by any of the September frosts. No account of what remained was kept after 
September 24th, but when the vines were killed October 4th, great numbers 
were still on the vines of the Westerfield, while the ground was literally covered 
among the vines of the White Spines. 

In 1902 the growth of the vines was slightly retarded during June, but the season 
was extremely favorable for the rapid setting of the fruit. Ten hills of each 
yariety were planted, six feet apart between the hills; the Early Russian, planted 
May 31, blossomed July 20, while the Early Short Green, planted June 3, blos- 
somed July 28. Both varieties were used for pickling purposes and no fruit al- 
lowed to grow large enough for slicing. 

Early Russian is very hardy, the vines short and vigorous; of good shape for 
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pickling when picked before the fruit exceeds 2 inches, the larger specimens 
having a tendency to bulge. 

Early Short Green. Vines slimmer and more inclined to run, of good shape, 
slightly pointed, spines scattering; somewhat less productive than Russian, but 
better adapted as to shape for early slicing. The following table gives the actual 
yield, the number of pickles per bushel and the yield per acre: 


; Number of Number of 
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SWEET COEN. 


In the year 1901 two varieties were tested, namely, Mammoth White Cory and 
Early Minnesota, 6 rows of each being planted June 4th on plots 3 rods long. 
Mammoth White Cory is one of the earliest varieties and what it lacks in sweet- 
ness it makes up in earliness and in yield. Early Minnesota is usually edible in 
about 75 days from date of planting. The ears are large as well as the kernels; 
the quality and yield are good, a few ears of the White Cory variety left on the 
stalks thoroughly ripened, while owing to repeated frosts those of the Early 
Minnesota variety remained somewhat soft. Mammoth White Cory was edible 
August 24th, last picking September 9th. Stalks 3 feet high, ears 6 inches to 7 
inches long with 10 to 14 rows, kernels medium size, 1 to 2 ears to the stalk. 
Early Minnesota was edible September 13th, last picking September 20th. Stalks 
6 feet high with 3 to 5 ears, 9 inches long and having 8 rows of large kernels set 
quite close and fairly sweet. No sweet corn was planted in 1902. 


BUSH BEANS. 


Challenge Dwarf and Detroit Wax were planted June 5th. The former is a 
black seed variety with pods light yellow, tender, stringless; blossomed July 
17th, edible July 31st. The Detroit Wax has large seeds, marbled purple and white 
pods, tender, practically stringless, dark cream color, very prolific; blossomed 
July 15th, edible July 30th. Say a small per cent of the beans of either variety 
ripened thoroughly. 

The varieties tested in 1902 were: 

Jones’ Stringless Wax, planted May 31st; blossomed July 2ist, edible August 
7th: vines were 10 inches to 12 inches high, pods 4 inches long, round, greenish, 
slightly curved, stringless. 

Valentine Wax, planted May 31, blossomed July 16, edible August 1, height of 
vines 6 inches, pods 4 inches long, nearly round, yellowish green, almost stringless. 
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Davis’ Wax, planted May 31, blossomed July 17, edible August 1, height of 
vines 8 inches, pods 4 to 6 inches long, flat, cream colored, stringless. 

All varieties were given one spraying with Bordeaux mixture before blossom- 
ing, when about 3 inches high and all remained free from anthracnose. 

Dwarf Sieva Bush Lima, planted May 31. No pods formed. 

Early Golden Cluster Wax, a pole bean planted May 31. Pods did not begin 
developing until early in September and but few arrived at an edible stage, when 
damaged by frost. 


TOMATOES. 


The plants for the season of 1901 were started in boxes from seed planted April 
24th. The planting was too late to make the raising of tomatoes successful when 
taking the shortness of the season into consideration. The plants were well 
loaded and were not damaged by the frost of September 9th and but slightly so 
by the frost of September 19th. None ripened. 

In 1902 tomatoes were tested again; the varieties, the Atlantic Prize and Noltie’s 
Warliest. The plants were grown in the greenhouse by Mr. Fred Greenwood of 
Manistique. The plants were set out June 11th; blossomed fully but none of the 
fruit ripened owing, undoubtedly, to the unfavorable weather of June, yet it 
seems safe to assume that both of the varieties tested will ripen with normal 
weather during the first period after being set out. 


GARDEN PEAS. 


Three varieties of garden peas were tested in 1901, namely, Bliss’ American 
Wonder, a short vine variety, Earliest of All or “Alaska” and McLean’s Advancer, 
two tall varieties. All varieties blossomed June 27th or 28th. The Alaska being 
first as to earliest for picking, the Advancer being first as to productiveness and 
Bliss’ American Wonder best for quality. 

For the season 1902 the varieties tested were: May Queen, First and Best, 
Alaska, American Wonder, McLean’s Advancer, Bliss’ Everbearing and Melting 
Sugar. The first variety named was planted May 19th, edible July 20. Length of 
vines, 22 inches, foliage pale green, 2 pods per vine. Pods 2 inches long containing 
4 or 5 peas of medium size and fairly sweet. The second variety was planted 
May 19th and was edible July 22d. Length of vines 24 inches had 4 to 5 pods, 
foliage dark green. Pods 2 inches long, containing 5 peas, small and sweet. 
Alaska planted May 19th. Edible July 21st. Vines 30 inches averaging 6 pods, 
foliage light green. Pods 2% inches long containing 6 to 8 peas, small to 
medium size, not sweet. 

American Wonder, planted June 2, edible August 6. Vines 18 inches with 12 
to 16 pods, foliage dark green, pods 214 inches long containing 4 to 5 peas, large, 
sweet. 

McLean’s Advancer, planted June 2, edible August 8.- Length of vines 28 inches 
having 18 to 22 pods, foliage light green. Length of pods 2% inches containing 
5 to 6 peas, medium size, sweet. This and American Wonder are very prolific 
varieties of best quality. 

Bliss’ Everbearing, planted May 19, edible July 30. Length of vines 4 feet, 
averaging 10 to 14 pods, foliage dark green. Pods 234, inches long, containing 
3 to 5 very large and sweet peas. z 

Melting Sugar. Edible pod variety. Planted May 19. Length of vines 5 feet, 
averaging 8 pods, foliage light green. Pods 3% inches long, flat, usually curved 
containing 6 large peas. Quality excellent and a good yielder. 


SPINACH. 


This is a vegetable that should be grown more frequently than it is. In 1901 
2 rows 16 inches apart and 3 rods long were planted May 7th and subsequently 
replanted July 19th; the variety used being Round Summer Broadleaf. Seed 
should be sown early, as the plants will not get damaged by light frosts. In many 
localities the seed is sown late in the fall. 

In 1902 two varieties were planted on May 17th, namely, the Victoria and Long 
Standing Prickly. Both varieties ran to seed before the leaves developed to an 
edible size. Subsequent planting on June 21st gave favorable results; the Long 
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Standing Prickly being of edible size July 20th, the light green colored. leaves 
being tender and of good size, Victoria was of edible size July 21st, leaves dark 
green, tender and very large. rm 


GARDEN BEETS. 


In 1991, 3 varieties were tested, namely: Early Eclipse, Bassano and Half Long 
Blood Red, the plots being 3 rods long with 2 rows 2 feet apart and the plants 
thinned out to 8 inches. The Early Eclipse has a dark red flesh faintly mixed 
with white, and is a rapid growing variety, averaging 3 to 31% inches in diameter 
if left to grow until fully matured, but more tender when pulled earlier. The 
Bassano is a short tapering variety of large size, the skins purple and the center 
of alternating red and white layers, 4 inches-in diameter and nearly 5 inches long 
when fully matured. Half Long Blood Red is the darkest colored of the three, 
and without any trace of white color. They are long, tapering, holding their size 
quite well, usually 214 inches to 3 inches in diameter and 6 inches to 7 inches long. 

The following table gives yields, calculated from the very small plots mentioned: 


Yield 
Variety. : Seedsman. Date of planting. per acre. 
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ar liapEN GSES te is ojnis%s + ercistohe a sistassreadise%e aleleusios «als Watigtans ceed) Coss cs an tmrnre. ofets May 2icp ces cceet 2€6.66 . 
BY (Ser Va, ce es ee te a ste S| Vavekart Seed: Co. 02.5: or staan May DO Ma es Worse 266.66 
Half-Long Rlcod Red (first planting).. i= 8 te, ca Wenrty: Gt CG acer ere tnt asin | SUH nee nese caveravere einer 320 
Half-Long Blood Red (second planting). Ape pipe me DEM Perry, i Ceccesetts steers aes May: 22) cace cheek | 523.33 


For the season of 1902, 4 varieties were tested: Crosby’s Egyptian and Detroit 
Dark Red Turnip, two early varieties planted May 17, and Half Long Blood and 
Improved Long Dark Blood, two late sorts planted June 3. 

Crosby’s Egyptian matured July 26. A good variety for earliness and good 
shape. Flesh dark, but coarse. 

Detroit Dark Red Turnip matured August 5. Fine ere and of good form 
and quality as an early sort. 

Both of the late sorts are standard among the long rooted varieties and of ex 
cellent quality. 


CARROTS. 


The, carrots were planted in rows 16 inches apart. and the plants thinned out 
to 4 inches in the row. The roots developed to good even size, clean and free _ 
from prongs, for the season of 1901. 

Chautenay is an excellent table carrot of ate size and dark orange color, 
slightly tapering and abruptly terminating with a short, fine tap-root.. The flesh 
is orange colored, brittle, juicy and mild flavored. What it lacks in size it makes 
up in quality and good shape. 

Searlet Intermediate is from seed kept over from last season. Somewhat larger 
than Chautenay, but of good size for table use. In shape more tapering and with . 
a longer tap-root. Dark orange colored, flavor and quality good. Flesh quite 
brittle and orange colored with a white center. 

To these two are purposely added two varieties principally grown for stock 
feed; similar varieties being grown for table use in many parts of Europe, and 
more especially those of the White Belgian variety. Both varieties are of slender 
shape 114 to 2 inches in diameter, holding their size well, although averaging 12 
inches in length, 3 to 4 inches of which grows above ground and whieh as a con- 
sequence is colored light green on the outside. * 

White Belgian is the sweeter of the two, and while. the flesh is somewhat” 
coarse, the flavor of it, when well stewed and mashed, is- sweeter and not unlike . 
that of the parsnip. 

Victoria, the other variety, is of the same texture, fairly sweet and with a 
ae Seen carrot flavor, the flesh instead of white, being light orange 
colored. 

The foliowing table will give the results: 
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Time of Yield 

Variety. planting. per acre. 
Gin fensays tins tap) abe: ee eects setae oe Sel. wiclen raven otoyebaterinvelpi« Stsloigls o, abe Blelais's,« May <A Re ee 460 bushels. 
Auleieferssey al Sero mel ays] burn hiti py) eects Sap ernie esp ay eles pa catataha ye) ace eval eyareio el one lelexbipcs ‘clr role elole”\n/6 May +23. 22... | 400 bushels. _ 
Stealers iinererites fey ioe OS S18 ee ek ee is a nich mS net Dae Dann nti arr Crit May. 4....... 586.66 bushels, 
SEC LT Ucee te ee ee ae eee i robes Shave Svea nus UT Re Sine Midiae stisdraveleimorcalelepielerataes May. 20. saeee 533.33 bushels. 
AWWTYEE SAIS] ectbariee iy aps metas ET shee o rate»: «Varcinun steizic plelalaonle » oaTatarg sede ait love's plete esp leis letolals oraccig! afm May 2b n0te- 426.66 bushels. 


CELERIAC, - 


In June, 1902, the plants were set out. Edible September 20. This vegetable. 
deserves to be more widely known, being extremely hardy and of easy cultivation. 
It is mostly used for flavoring soups, except by the Germans, who use it in the 
same manner as potatoes for potato salad. Planted 7 or 8 inches apart and 3 
feet between the rows it will yield abundantly, and succeed best where celery will.- 
The edible portion develops into a bulbous root weighing 4 to 6 ounces when 
trimmed, and these bulbs when properly packed away in the cellar will keep’ 
almost until spring. Where, as throughout this region, the ground but slightly” 
freezes, the plants may be safely left unharvested for spring use. j 


CELERY. 7 


In 1901 four rows of the White Plume and two of the Golden Self-branching 

Celery were set out July 13th. The late date at which the plants were received 
and the extreme hot weather of the week following practically ruined the crop. 
The extreme heat may .be judged from the fact that the standard thermometer 
in Marquette thirty-five miles distant registered 108°, the highest in the state. 
: The ground was extremely wet when the plants were set out, this moist condi- 
tion of the soil combined with the intense heat exhausted the vitality of the 
plants. What they gained during the cooler and wet weather of the latter part 
of the month they lost during the next hot and dry week of the beginning of 
August. September was favorable and had the plants been far enough advanced- 
they would have been able to stand the continuous and cool rains; as it was they. 
remained almost stationary at a height of 4 to 7 inches until the close of the 
season and no attempt was made to bleach. : 
‘In 1902 three varieties were tested: Golden Seif-blanching, White Plume and 
American Golden. The plants were grown by Mr. Fred Greenwood who furnished: 
the tomato piants. They were set out June 11th and 12th and grew rapidly, 
though somewhat checked during the dry weather of July and August. 

White Plume, an early variety, remained somewhat undeveloped, though most: 
plants by the middle of September were of large size, well blanched and of very: 
good quality. ‘ 

Golden Self-blanching is a medium late variety of small size, excellent quality, 
and growing close and solid. ; 

American Golden is a late variety of large size, handsome appearance and fair 
quality. 

' Blanching was done by means of bringing the dirt against the plants as the 
season advanced, and owing to favorable weather conditions no rust developed. 

Late in October, most of the undeveloped plants were packed in 4 inches of° 
soil and transferred to a darkened place in the cellar where by the middle of 
December they had made 12 to 16 inches of new growth and developed stalks of 
small size but much better quality than any grown out doors. 

To test their keeping quality, some plants of the late varieties were left un- 
oe a layer of 4 inches of straw being spread over the tops early in Novem- 
er 


PUMPKINS. 
The season of 1902 was favorable for pumpkins, except that June weather was. 


equal to a shortening of the growing season by from 2 to 3 weeks, and that one- 
third to one-half of the fruit was partially ripened in consequence. Pumpkins ~ 
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were planted § feet apart each way and cultivated once each week as long as the 
length of the vines permitted. The varieties tested were as follows: 

Pie Pumpkin. Planted June 2, blossomed July 26, first ripe September §&, 
small, averaging 7 to 8 pounds, round, smooth, lemon colored, very fine grained 
and the sweetest fleshed of any variety. 

Pie Pumpkin. Seed from the same variety heretofore grown at this Station 
was planted in order to note any possible difference in behavior of plants grown 
from seed ripened in northern latitudes. Planting was done on same day, 1. es 
June 2. The early growth was much more rapid, the vines more vigorous and 
the color of the leaves darker. Blossomed July 24. First ripe September 4. In 
size there was no appreciable difference between the two although one-third more 
fruit ripened from home grown seed. 

Punipkin called “Detroit” for convenience sake, from seed kindly furnished by 
J. BE. Morse, Detroit (Mich.). Planted June 2, blossomed July 31, first ripe Sep- 
tember 18, and two more specimens ripened after the frost of September 19. 
Medium large, averaging 16 to 20 pounds, round, slightly ribbed, bright orange 
colored, flesh medium fine grained, not sweet. A hardy growing variety of good 
merits. 

Mammoth Chili. Planted June 2, blossomed July 31, fruit ripe September 19. 
The largest and most vigorous growing variety, the ripe specimen taken for ex- 
hibition at the State Fair exceeding 50 pounds. Flesh coarse grained and well 
adapted for stock feeding purposes. 

Mammoth Tours. Planted June 2, blossomed August 5. Fruit long, almost 
cylindrical shaped, though slightly bulged towards blossom end. Color white, 
splashed and heavily striped with light to dark green. The nearest ripe specimen 
was 20 inches long, 11 inches in diameter and weighed 42 pounds. 


MANGELS AND STOCK BEETS. 


In 1901 to the list of varieties were added two of stigar beets which were grown. 
as stock beets and not determined for their sugar content, owing to the fact that 
the seed had been held over from the preceding season. These and the mangels 
were hand drilled in rows 2 feet apart, the plants thinned out to 12 inches, while 
the three varieties of white beets at the head of the list were planted in rows 16 | 
inches apart and the plants thinned out to 5 inches, thus allowing the same width 
for all plots whether planted in 2 or 3 rows, namely, one-fourth rod, and as all 
‘plots were 8 rods long, the surface is not repeated in the table. 

As with all root crops, frequent cultivation was given with a hand cultivator 
as long as the size of the tops made it possible. 

Owing to their smaller size and deep rooting habit the white stock beets should 
receive considerable attention from stock feeders. They are sweet, solid fleshed 
and will stand more wet and cold weather than any mangel. Neither mangel or 
stock beet can be successfully grown unless the soil is deep, well cultivated and 
containing a large amount of vegetable matter enabling it to store up a large 
amount of moisture. The season was too wet for the successful raising of mangels, 
and the plots giving the highest yields were those on higher and consequently 
better drained ground. 


Time of Yield of 


Variety. planting. plotsin ~ 
bushels 

stoekubeeties sven] improved short ‘Whites. vecccne. oun Gityasa te eT ohne Seneca ne PMI lame oie rcimreencee | PLY. on ti 5} 
Stock beet.......] Mammoth White intermediate............... BWR Rr ea aA teen ed Ch aie’ an 5 
Btocky beets. ..102.:| Giant White, VOSZERL Sk ecks elect Oak Sa oP nee et Eee ER Lr oie naire May 4.. 5 
Mangel ns a3. Mammoth yellow intermediate... .. See Page ere) sae Ck el Mee mi. EERO. STS 4} 
Mangel.......... Pilreltowera- naa cee festa ctte ae Ea en gid Sole a> Pe nid ae ea Wile) Cry ier. 45 
Mangels css. 32.8 Perfection: mammothrlong weds... Stack sates nee ee ee Ee eos seas May 22..| 34 
Mange os esas Giant yellow: elobes of 97:2 os ce hate eee CRA yer dng CI, 2} 
Mantelis® ei ae'.c| Golden tankard 2... cca. aceite hack Jae Oe BR an uaacia et ce epee ay 7.. 14 
Mangel.......... Obendorfer “yellows sscese ce piace ce eee eee Ene cae eer Am ries Meni May 27.. 24 
Mange tai... sen towitzersoacic store wasiticn oes /a ec Boo ie ee ae ena EEE Ta i talele a eee eee May 27.. 3} 
Mangel..ij......% Mammoth long red or saw log..... REE AAO Fob TYTN EtAc ire May 23.. 4 
Mangel.......... Bickendorfer red :.2,-fsts tag cesses © cc cescs vars eesstralehaeitle ces eaaiera Tole Seopa gether May 27.. 4 
Hugamibeet:.. > .';.\| White. silesian greens Lop. artless lave ts emjervarnraclarata te Oey alee, etemletsiee aedibamtals May 9.. 3 
Sivan ibectyess |, Danish AMprovedsc sce. swlaaicw sanjee Soilowe Meier eins ah mite aera Seen LL ase May 7.. 2t 


eh | 
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PARSNIPS AND SALSIFY. 


Three varieties of parsnips and one of salsify were planted May 6th, 1901, in 
rows 2 feet apart, 2 rows to each plot and the plots 3 rods long. The tops of all 
varieties made a satisfactory growth during the season, but the roots made no 
appreciable growth until the last of August. The development not being satis- 
factory by October 5, and considering that the plants are able to withstand even 
extreme cool weather, it was thought best to leave the plots unharvested until 
spring and thus enable the roots to make some additional growth during the 
balance of the fall season. None of the severe October frosts had apparently 
damaged the tops which were still of a healthy green when finally buried under 
the November snows. ; 

A plot of same dimensions, planted May 22, with Chautenay carrots was also 
left unharvested, in order to test the effect upon the roots when left out unpro- 


tected during winter. 


HERBS, ORNAMENTALS AND MISCELLANEOUS GARDEN VARIETIES. 


Variety should be the aim of the home garden. Many things not commonly seen 
may be profitably grown near the house, for if the returns cannot be expressed by 
the dollar sign, the dividends are none the less assured by the increased health 
of the family and the moral influence of beautified home surroundings. With this 
end in view the following varieties were tested in 1902: 

Dandelion. An improved variety of the common weed which it resembles in 
shape only, being considerably larger and remaining much longer in good condi- 
tion for ‘“‘greens” or salad. The sight of housewives and children hunting for the 
weed early in spring among old pastures and along highways, suggests the plant- 
ing of this variety if only as a matter of time saving. 

Corn Salad or Lamb’s Lettuce (Valerianella Olitoria, Poll.), a weed cultivated 
in Europe and sparingly naturalized. Sweet and tender early in spring and a 
pleasant substitute for lettuce. Very hardy. 

Sorrel, Long-leaved French (Rumex acetosa, Linn.), a cultivated variety of 
the common weed. The leaves are large, tender and juicy, very broad and often 
10 inches long, retaining the pleasant acid flavor of the original weed. Much 
prized in France where it is cultivated as a spring vegetable and used singly or 
mixed with spinach. 

Cress, Gray Seeded Early Winter. A gocd substitute for the true water cress 
and adapted for high ground. Leaves larger and coarser. 

Water Cress will re-seed itself and spread indefinitely when once planted along- 
side of a running spring or brook. 

Mustard, White English. Cut when 6 to 8 inches high the young plants make 
a good substitute for spinach, while successive seedings will insure a supply dur- 
ing the entire season when desired. As hardy as the common weed and will grow 
nearly 6 feet tall when broadcasted or drilled close. The seed being high priced, 
it ought to prove a profitable crop for field, culture. The plant itself when cut 
while beginning to blossom ought to be of good feeding value, although this could 
not be definitely ascertained owing to the absence of any live stock on the Station. 
Three plots were planted as follows: 

Plot 1. Planted May 17, 3x25 feet, cut for “greens,” three cuttings being secured 
at an interval of ten days between each cutting, the plants growing new branches 
when cut 3-4 inches above ground. 

lot 2. Planted June 4, 12x25 feet. One-half of the plot was cut for greens 
once, then allowed to run to seed together with the other half ‘of the plot. The 
yield gave 27 pounds of straw and 7 pounds of well ripened seed, or at the rate 
of 1,01614%4 pounds of seed per acre. 

PIG co: lanted July 25, 6x25 feet. Plants were cut when nearly in full blos- 
som and averaging 5 feet 4 inches high. The yield of green fodder was 113 pounds 
or 32,815 pounds per acre. Considering the enormous amount of vegetable matter 
to be plowed under, this crop ought to suggest itself as a cover crop for orchards. 

Chervil, the pleasant flavored foliage is used in the same manner as parsley. 
the leaves being broader and less curled. 


~“ 
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Parsley, a well known herb, extremely hardy, and should be more generally 

found in the home garden. 
- Ground Cherry (Physalis Pubescens, Linn.), common husk or strawberry tomato. 
The well-known yellow or greenish fruit is much valued either in the raw state, 
‘or for pies or preserves. The seed is very slow in germinating and only a few 
plants ripened fruit. 

Pepper, Large Squash. Some green peppers were secured but none ripened. 

Okra, produces the well-known mucilaginous pods which are cooked green or 

‘used to thicken soups. None of the plants fully developed. 
Peanuts, Spanish. The plants made a slow growth and blossomed August 15, 
but none of the nuts had attained full size when the September frost killed the 
plants. i 
' Fennel. Cultivated for the sweet aromatic foliage and fruit. 

Dill. Grown as fennel, which it greatly resembles, both being well-known herbs 
used for flavoring pickies, and both being of unsurpassed hardiness. 

Anise. Used the same as fennel! and dill. The foliage and fruit are much 
more sweet scented, and the ripe seed is much used in Hurope for flavoring pastry. 
Almost as hardy as the former two. ; 

Poppy, White (Papaver Somniferum, Linn.), Opium Poppy. The seed is much 
used in Europe and as anise or caraway seed, owing to its rich, nut-like flavor. 
The plants averaged 4 feet high and began to blossom August 10, the simplicity 
of the single, pure white flowers being as striking as their enormous size which 
,averaged 6-8 inches in diameter. 

, Martynia, Unicorn Plant. ‘The curious, long beaked fruit is used for pickles. 
The plants are quite hardy and ornamental, the fruit being no less conspicuous 
‘for its odd shape than the large wax-like flowers of whitish color with purple and 
-yellow spots. ae . 

_ Nasturtium. The hardiness and unsurpassed beauty of this plant should make 
-it a favorite near every home. The seed pods just before beginning to ripen make 
a delicious flavoring for pickles. The tall or climbing variety was tested, a frame- 
work of lath 4 feet high being given for support. The frame was well covered 
early in August with the multi-colored wall of bright hued, velvety flowers. 

Sunflowers. A black striped Russian variety was tested; the seeds planted 
‘May 30. The plants grew rapidly, being cultivated by hand until they were about 
-2 feet high. They reached an average height of 10 feet and some specimens ex- 
ceeded 12 feet. The seed heads were well filled, large, individual specimens being 
23 inches in diameter, and all ripened the seed thoroughly,’ having started to 
blossom August 11. The stalks were heavy and of good, even thickness, individual 
plants exceeding 8 inches in circumference at the base. 


MUSK- AND WATER-MELONS. 


Several varieties were planted May 31 and June 2, 1902. The growth of the 
‘vines was seriously checked during June and none completely recovered after- 
-wards except Harly Citron Muskmelon which blossomed July 26 and ripened its 
fruit September 15, the flesh being coarse and not sweet. Citron Melon blossomed 
July 24 and ripened September 12, a well-known hardy variety used for canning 
and preserving purposes. Rockford from seed kindly furnished by N. A. Stoddard 
of Reed City (Mich.) was planted June 6 and blossomed July 30; probably the 
best of the green fleshed muskmelons. The vines were conspicuous for their hardi- 
ness and vigorous growth, but while blossoming until late in the season, no sign 
‘of any fruit could be found. 


ORCHARD, VINEYARD: AND SMALL FRUITS. 


In 1901 as soon as the snow had sufficiently disappeared the fruit trees were re- 
moved from the south side plots, where they had grown in nursery rows. From 
the fact that a considerable number of large, loose stones are everywhere en- 
countered close to the surface, the work of transplanting progressed slowly, none 
but good soil being used around the roots. The trees were planted one rod apart 
each way and eight feet each way was given to the grape vines. All varieties had 
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stood the winter well, the snow on the south side plots having been deeper than 
the average, owing to the northern exposure. Several hundred, however, were 
damaged by the alternate freezing and thawing when the snow had nearly dis- 
appeared. The damage consisted in the bark splitting just above ground to a 
height of 2 to 4 inches. The splitting did not occur from any single direction and 
the bark was found split in this manner on the north, east and west sides, as 
well as on the south side. The plum trees were damaged less than the apples 
or pears, and the cherry trees escaped altogether. Of the apple trees, a few Rus- 
sian varieties also remained unhurt, notably Zolotareff, Charlamoff and Borovinka. 
The trees were planted somewhat deeper than formerly, and they soon recuperated 
and none died from this damage. 

The tips of all grape vines had been winter-killed, and were killed back by 
three severe frosts again on May 14, May 25, and June 8, but all made a fair 
growth during the season. 

Pear trees which had made the best growth during the preceding season did 
worse during the present one, and were in a very bad condition at the close of 
the season, many of them having been attacked by blight. 

The cherries have done much better than any other fruit trees, and the varieties 
have kept an even pace. 

All trees were frequently sprayed until late in the season, both for blight and 
insects, while thorough cultivation was kept up until the middle of July. 

Owing to the nature of the soil and the location of the plots the season has 
been unfavorable to fruit and other crops with the exception of roots. Aside 
from a wet season, they had to suffer from the surplus water finding its way from 
the terraces to the creek. An open ditch was dug around the plots at the be- 
ginning of the season. While it materially helped to divert a considerable portion 
of the drainage, it did not prove sufficiently effective during a season as wet as 
the one just past has been. 


STRAWBERRIES AND BUSH FRUITS. 


Owing to the comparatively mild weather of the preceding winter, and more 
especially to the great depth of snow, the small fruits came out in a fair condi- 
tion when the snow disappeared in the spring of 1901. One-half of the strawberry 
plants had been mulched with clean straw during the latter part of November 
when about 8 inches of snow was on the ground, and both mulched and unmulched 
plants were in a thrifty condition at the beginning of the season. 

The main damage to the bush fruits was the torn condition of the vines caused 
by the ever settling mass of snow in which they had been buried. The stoutness 
and less branching habit of the Loudon enables this variety to ward off this 
damage somewhat more successfully. Although winter-killing of the tips was 
the rule, the damage was of slight consequence except to the blackberries and more 
so to the Eldorado variety, which remained weak and was in no shape to form new 
plants later on. All other varieties made a satisfactory growth after being pruned 
and the black-caps were in good condition for layering later in the season. 

The currant and gooseberry varieties were pruned and cut back, although the 
tips of none had been winter-killed, and the thrifty bushes of all varieties were 
layered for new plants later on. 

The May frosts did not seem to damage the early blossoming varieties to any 
considerable extent, but all varieties were either in fruit, blossom or advanced 
budding stage when struck by the frost of June 8, the failure was practically com- 
plete. Nearly full grown currants and half grown gooseberries dropped off and 
most strawberry blossoms subsequently opened with blackened centers. Rasp- 
berries apparently escaped; the stouter canes being well loaded later on. Whether 
still feeling the effects of the frost, or simply on account of the burning heat of the 
aed of July, the berries softened before ripening and most of them dropped 
off. 

' The varieties mentioned more specifically below are those which have shown the 
sreatest resisting power to the various unfavorable conditions. Insects were not 
troublesome and no disease was manifest during the season except mildew which 
was not appreciably checked on gooseberry bushes after repeated applications of a 
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solution of liver of sulphur, though largely subdued after making its appearance 
upon currants. Frequent and shallow cultivation was given whenever the con- 
dition of the ground made it possible, and at the close of the season strong cedar 
posts were set up about 40 feet apart, two No. 8 galvanized wires passed through 
them, one 21%4 feet and the other 414 feet above ground. To the lower wire the 
canes of the Columbian Raspberry were tied with narrow bandages of cotton when 
about 10 inches of snow were on the ground, and thus the tearing of the heavily 
branched canes from the weight of snow will be avoided during the coming winter. 
The strawberry beds were extensively enlarged at the beginning of the season, 
both with new varieties and with plants taken from the old bed. Considering 
the muddy condition of the beds during nearly the entire season, the new plants 
made a remarkable growth, setting a profusion of new plants and remaining 
practically free from disease. ‘The whole plantation was mulched with clean 
straw after the ground was covered with 8 to 10 inches of snow. Among the 
strawberries, Excelsior has shown remarkable vitality, producing quite a few 
berries even though first in blossom. The flowers are perfect. They started to 
blossom May 26. The plants are medium size but strong and bushy. The berries 
are medium to large size with a pleasant acid flavor, bright scarlet, the color 
extending through the whole berry; conical shaped and quite firm in texture. 
The first fruit was ripe June 22 and the last was picked July 18. 

Sample was next in hardiness. The plants are tall, showy and very strong. 
The blossom is imperfect; plants begin to blossom June 1st. The berries are larger 
than Excelsior and broad conical shaped, mild, subacid and dark scarlet colored, 
the color extending through the berry, and the texture firm. Ripened July 1 and 
lasted until July 22. 

Among the raspberries the Columbian showed the strongest vitality and de- 
veloped very stout and strong branched canes by the middle of the season. The 
berries are purple in color and covered with a gray bloom, which is objectionable 
only to those unacquainted with the quality. In form they resemble the ordinary 
black cap varieties, though somewhat less flattened. Of medium texture, excellent 
quality and very juicy. Blossoming June 21, the berries were ripe July 26 apd 
lasted until August 22. 

The warm weather during April and May of 1902 induced an early growth 
which while not killed by the intervening frosts, made but little headway until 
late June. Currants began blossoming May 17. Strawberries May 18 and cherry 
trees May 20. Subsequent late frosts as shown in Table of Temperatures were: 

May 26—33 degrees; May 27—29 degrees; May 28—26 degrees; and June 5—26 
degrees. As will be shown here, these temperatures were much lower in the neigh- 
borhood of the small fruit plots, and as 20 degrees is commonly termed “killing 
frost,’ the question may. still be asked: What is killing frost as viewed from the 
reading of instruments, when it is considered that no fruit bush, plant or tree 
was damaged, and that the damage from the last or June frost was confined to 
the killing of a few fruit blossoms and to the blackening of a few early sprouted 
potato vines. Between first blossoms and first ripe fruit of strawberries there 
may intervene 15 to 28 days when the weather is favorable. With late frosts and 
prolonged cold weather, the time may extend to as much as 37 days (see Bulletin 
130, Michigan Experiment Station). Since 39 days intervened between the first 
blossoming and the first ripe fruit of the earliest strawberries (Excelsior) and 
since the two additional days may well be ascribed to the more northern latitude, 
with its consequent cooler weather, it becomes evident that fruit ripened in spite of 
the heavy May and June frosts. 

That the frost of May 28 was heavier than pointed out at the beginning of this 
Bulletin, and shown in the Table of Temperatures, and that this was particularly 
the case in the neighborhood of the small fruit plots as above stated may be evi- 
denced from the following observations: ‘ 

As all signs during the afternoon of May 27 pointed towards a heayy frost as 
likely to occur during the following night, an effort was made to give some slight 
protection to the young cherry and plum trees which were then in blossom. With 
this end in view, logs and stumps were piled up 6 to-8 feet high and 6 rods north 
of the orchard, the piles being each 20 to 30 feet long, 4 to 6 rods apart and ex- 
tending cast and west. The instrument shelter for recording temperatures is on 
a line even with the most southern row of cherry trees, or 22 rods south of the 
line of log piles. Forty rods west of the nearest log pile, a self-registering mini- 
mum thermometer was fastened to a fence post practically on a level with the 
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instrument shelter. A similar thermometer was fastened upon the outside of a 
small tool house which stands about 80 rods south of the shelter, approximately 
30 feet lower than the shelter, and about 15 feet higher than the strawberry plots. 

The maximum temperature, 45 degrees, was reached between 1 and 2 o’clock 
p.m. At 5 o’clock p. m. the sheltered thermometer registered 39 degrees, at 6 
o’clock 34 degrees, at 7 o’clock, when the log piles were set afire 32 degrees and at 
8 o’clock 30 degrees, when the thermometer on the fence post registered 29 degrees, 
the two preceding readings of this thermometer being the same as those of the 
shelter thermometer, i. e., 34 degrees at 6 o'clock and 32 degrees at 7 o’clock. No 
further observations were taken during the evening, the smoke and heat being 
driven due south by the cold currents, and the fires which were attended to until 
after 11 o’clock p. m. were still burning early next morning, when the reading of 
the three thermometers showed: 

In shelter, 26 degrees; on fence post, 24 degrees; on tool house, 23 degrees. 

The thermometers were the official instruments as used by the U. S. weather 
bureau, and were kindly furnished by Director C. F. Schneider of Lansing. As 
a further evidence that the fires afforded a slight protection to the extent of 2 
degrees, a later observation was taken on September 11, when no fires were built, 
the readings next morning showing: 

In shelter, 30 degrees; on fence post, 30 degrees; on tool house, 27 degrees. 

On September 12 the thermometer was removed from the fence post and placed 
upon a post of even height in the strawberry plots. Observations the next morn- 
ing and the morning of September 19, read: September 13, in shelter, 31 degrees; 
on tool house, 29 degrees; on strawberry plots, 29 degrees. September 19, in 
shelter, 25 degrees; on tool house, 23 degrees; on strawberry plots, 23 degrees. 

It is evident therefore that the actual temperature surrounding the plots of 
strawberries and fruit bushes which are all located 2 to 15 feet below the tool 
house, were as follows: 

May 26—30 degrees; May 27—27 degrees; May 28—22 degrees, and June 5— 
24 degrees. 

The fair crop which ripened under such adverse conditions would give rise to the 
following questions: 

1. Will certain fruit blossoms at certain stages stand a severe amount of frost, 
and even more than what is commonly termed as kiliing frost, i. e., 26 degrees? 

2. Was-immunity from the severe frosts the result of heat previously stored up 
in the soil and lingering close to the surface during the few frosty hours of the 
nights? 

3.. Were the plants which were unable to withstand even less severe frosts 
during the preceding seasons, now acclimated, and able to stand severer frosts 
than they could further south where they had been propagated? 

Had additional observations been taken, the first two questions might have been 
answered even at that time. 

In 1902, as during the preceding season, the beds were mulched with clean 
straw when about 10 inches of snow was on the ground, this mulch being subse- 
quently left between the rows. A small portion of the beds had been left un- 
mulched during the last and preceding winter, and careful observations showed 
ihat the clear snow is a much better mulch, at least upon the station plots. 

As heretofore shown, the plots received the drainage from the higher adjoining 
terraces. The time when the mulch has to be removed early in spring is one when 
work upon the plots is practically impossible, the soil being a deep loam filled with 
spongy vegetable matter, and ‘“‘muddy” being the mildest term which can be used 
to describe the condition of the plots until late spring. The drier weather of this 
season enabled the earlier removing of the straw, and to this is at least partially 
due the better frost resisting power of the plants. 

Until the ground is tile drained, experiments with strawberries on the present 
plots are valuable only in as far as they will show what strawberry plants will 
do in this region when subject to the worst possible conditions. Meanwhile, 
however, a small plot was laid out on higher and well drained ground, and a 
dozen of the leading varieties were planted May 9 for fruiting next season, the 
main object being to note the behavior of a few varieties such as Marshall and 
Michigan when planted on a sandy loam. The matted rows were thinned out 
and narrowed down to 12 inches after the close of the fruiting season, and no 
winter mulch was applied, it being the intention of hereafter applying the mulch 
between the rows only during the foutine & season. Among the varieties not here- 
tofore described may be noted: 


32 
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Clyde. Medium size, bright scarlet, round conical shaped. Of good flavor, but 
not of the best shipping qualities. 

Glen Mary. Very large size, of broad conical shape, bright crimson color; an 
excellent market variety and of good quality. 

Bryant. A large berry and a.heavy yielder. Dark crimson color. Not the best 
for flavor, but firm and a good shipper. Its shape is uncertain and even the same 
plant is liable to have berries of three to four different shapes. 

Brandywine. Bright crimson, of broad conical shape, somewhat longer than 
Glen Mary. One of the best late varieties and of superior flavor and quality. 

Marshall. Dark crimson, large size, broad conical shaped. The berries are firm 
and of excellent quality. ' 

Michigan. Dark red and irregular in shape, though much better than Bryant 
in this respect. The latest ripening variety. Very firm and of good flavor and 
quality. Needs mulching, fruit stems being rather short. Produced the largest 
berries of any of the varieties tested. The behavior of the plants of this variety 
and of Marshall suggested a drier soil as more beneficial and as far as plant growth: 
is concerned, the improvement on the new plot was soon conspicuous. 

Parker Earle. Dark red, round, conical necked and running to a point. Medium 
size, of good flavor and fair shipping qualities as a medium late variety. 

Success. Broad conical and large size, dark red, of good quality and fair flavor. 
Not very firm, and better for home use than market. 

Haverland. light scarlet, medium size and long conical shaped. One of the 
best for fine flavor and quality, but not very firm as a shipping variety. 

Bederwood. Medium size and berries round and of even size. Light red and of 
fair shipping qualities. The heaviest yielder of all varieties, the plants being 
extremely hardy and vigorous. Its flavor is perhaps best described when classing 
it as the “Ben Davis” of the strawberries. 

Gandy. Very large size, broad conical and light crimson colored. Nearly as 
late as Michigan. Of unsurpassed shipping qualities and excellent flavor. Plants 
very large and vigorous, resembling those of Sample, and like this variety, has 
stout, erect fruit stems carrying the berries well above ground. 

Mayflower. Small to medium size. Light scarlet colored. Round, conical and 
somewhat pointed. Of. fair shipping qualities as one of the earliest varieties. 
Flavor fair. 

Bubach. Large size, and crimson colored. Depressed conical shaped. Of good 
flavor and shipping qualities. A good and profitable variety, having hardy and 
vigorous plants. 


TABLE OF STRAWBERRIES—(In matted rows 4 ft. apart) —1902. 


; Length of First First Last Yield in | Yield per 
Varieties. Sex. of row blossom. ripe ripe quarts. acre in 
+ in feet. fruit. fruit. quarts. 
Sealis 140) (ey 16) 38 eae ee ON a Imperfect..... 1,140 May 31 July 7 July 31 2764 26414 
DHCCERS HH erik nme capi ie a0 Perfect. . i... 380 May 24 July 5 July 31 364 1046 
TANG WING cee We totes oe oe cores: Perfect. .... 0. 200 May 31 July 9 July 31 234 | 1,279 3-5 
MavO Mele cnr k ceo hueen. Perfect. 2... 135 May 20 June 28 July 15 6 484 
Bedennoodasse ik. ceva Perfect ...; 2: 460 May 20 | June 30 July 31 1824 4,344 1-7 
Haverlandiy icin va cin eter Imperfect..... 460 May 29 | June 29 July 31 1084 2,4504 
Michio ane sete enero. So a ore Perfect:.... .:.- 760 June Weal dualyeersbe July 31 154 222 1-10 
HEX CHLIOUE tn Seed Meals Nie noth area: Perfect..5... 1,520 May 18 | June 27 July 26 156 1,117 3-5. 
(GUST aTy PE eA eae en ae a Imperfect..... 30 May 31 July 9 July 28 14 5444 
(ain Va eee ecay sein d po ea erecta sane 135 June 1 July 11 July 31 23 1,8554 
Clyderrncece ten. odnak «Mics irk Perlectie, actace 570 May 24 July 3 July 26 68 12994 
DIGS es] aes: Ses ene aI aaa Oey i Perfect. shee. 95 May 30 uliyaen) July 31 1 114 3-5 
BUDACH MAL Uae rare crete ese Imperfect... . | 100 May 30 July 7 July 24 10 1,089 
PAMKEMBHIATIC! tec ntviretcat awake Perfects.< 7.2. 580 May 31 July 9 July 31 59° | 11,1072 
DEALOR Meets mt eRe cit, cy yt nla Imperfect..... 180 May 31 July 8 July 2 9 5444 
RYE fe Aisa ot ais Mat Pertecti ne: 180 May 31 July 6 July 31 19 1,1494 
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- GOOSEBERRIES. 


In 1902 mildew was fully as prevalent as during the past season. Five spray- 
ings with liver of sulphur had little effect towards checking the progress of the 
disease, though the American varieties were less affected and ripened a fair crop 
of fruit. Some of the English varieties were too weak to even blossom, and the 
few which blossomed, failed to set any fruit. 

In marked contrast with these, were a half dozen plants of the Houghton variety, 
kindly furnished by Fred Greenwood of Manistique (Mich.), not one showing the 
least sign of mildew during the entire season of 1902. 

Downing is the most vigorous and best yielding variety.. The berries are of. 
good size, round oval shaped, quite sweet and whitish green in color. Blossomed 
May 20. Ripe July 25. 

Red Jacket blossomed May 21 and ripened fruit July 28. Berries very large, 
round, oval oblong and greenish red in color. Very sweet and of good flavor. 

Pearl blossomed May 21, berries ripened July 30. Berries somewhat smaller 
but sweeter than Downing; round oval shaped and green. 


CURRANTS. 


Of the three varieties tested Victoria was the most productive. Prince Albert~ 
being slightly better than North Star. Mildew slightly affected the bushes nearest: 
to the gooseberries, but disappeared after one spraying. 

Victoric. Blossomed May 19, 1902. The fruit ripening July 21. -Berries red, 
round and of good size and flavor. 

Prince Albert blossomed May 18, ripening July 18. Berries very large, dark. 
red, round and of excellent flavor. 

North Star blossomed May 17, the fruit ripening July 20. Berries red, round,. 
mere acid and smaller than the other two. 


BLACKBERRIES. 


The bushes passed unharmed through the winter and made a rank growth 
throughout the season of 1902. 

_Erie blossomed June 19 and on August 5 was still in blossom, though for some- 
unaccountable reason no fruit set during the entire season. 2 

Hidorado which had made a poor showing during the preceding season, made- 
even a more vigorous growth than Erie. Only one bush blossomed and produced’ 
a large bunch of fine berries of very large size and very sweet. Blossomed June 
24. Ripe fruit August 20. : 


RASPBERRIES. 


Three varieties are on trial: Loudon, a red variety; Columbian, a purple cap, - 
and Older, a black cap. - 

All varieties, especially the Columbian, made a splendid showing until shortly. 
after the fruit began to ripen, when hot, dry weather caused premature ripening, . 
and the fruit either dropped off or remained undersized. 

Loudon is a hardy variety, the fruit being large, firm and of fine appearance. - 
Blossomed June 23, 1902, first ripe fruit July 25, last ripe, August 20. 

Columbian. The tall canes had been tied to wires early in winter to keep the: 
snow from breaking them down. None were frozen back and until ripening time 
the canes were loaded with fruit. Blossomed June 27. First ripe fruit August 1,. 
last ripe, August 27. 

Older. This variety suffered more from dry weather than the other two. The 
fruit is of good size, round oblate, not very firm but sweet and of excellent quality. 
Blossomed June 16. First ripe fruit July 24, last ripe, August 20. 5 


ORCHARD. 


The great depth. of snow during the preceding winter of 1902 caused the dis- 
figuring and breaking down of nearly 150 trees, especially those growing on the- 
north side of an elevation running partially through the orchard, the snow having 
drifted to a depth of 6% feet, thus almost completely burying some of the young: 
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trees. Those entirely broken off and the worst disfigured were replaced early in 
spring by stock upon which the old varieties will be grafted next spring. Three 
sprayings with Bordeaux mixture and arsenic were given and insects were not 
bothersome during the season except the apple tree aphis which proved almost in- 
vulnerable to the action of tobacco water which was used twice. The sprayings did 
but partially subdue the scab which appeared early in the season upon the leaves 
of Flemish Beauty pear trees, and no better results were obtained against shot 
hole fungus which affected most of the plum trees, though these trees had been 
ziven an extra spraying before the buds opened, and one after blossoming. While 
pruning trees early in April, some inoffensive small, dry leaves were seen clinging 
to the small limbs of apple trees. Their peculiar shape attracted attention, the 
leaflets being rolled up in a way which in shape made them appear as miniature 
blossoms of the Indian turnip, and the base of the leaf stalk being invariably 
attached just below a bud by means of silky threads wound around the limbs. 
Each leaflet was found to contain an emaciated and almost lifeless larva, and 
Prof. R. H. Pettit, to whom specimens were sent, described them as Basilarchia 
arthemis (banded purple) and as not Known to be injurious to fruit trees. The 
latter statement, however, was not considered satisfactory, since the peculiar man- 
ner of attaching the leaves with the apex invariably pointed towards a bud, ap- 
peared to have been done for a well defined purpose. During the first warm day 
when the buds had just begun to open, one of the larva was seen to chew up the 
nearby freshly opened bud. When a second larva was found to destroy a bud three 
or four inches away from the rolled up leaf which was then empty, and the inter- 
vening buds showed that they had been destroyed within a few hours, there was 
no further room for doubt as to the nature of the larvae, especially when no other 
larvae could be found upon the same limb, and the remaining buds were found 
to be in good condition. A hurried harvest of hundreds of the rolled up leaflets 
followed, and the injury from the arthemis was practically at an end. 

Several species of loop worms became numerous during midsummer when 
spraying had been stopped. Most of the worms, however, soon disappeared, being 
evidently killed by Braconids which more or less covered most of the worms. 

Close attention and a persistent warfare of nearly two weeks early in spring, 
prevented damage from the cherry beetle (Calerucella cavicollis), the worst insect 
pest in this region. The beetle is as voracious as the potato bug, which it closely 
resembles in habits, if not in size or color. Emerging from the ground as soon as 
the cherry leaves begin to open, and with an appetite sharpened by a whole winter’s 
fast, a dozen beetles will often make short work of the tender foliage of a young 
tree. As cherry trees blossom soon after the leaves begin to develop, spraying 
against the beetles would hardly be countenanced by the true orchardist. Various 
other means of destruction suggested by Prof. Pettit will be experimented upon 
hereafter. Meanwhile the injury during last spring was averted by catching the 
beetles as they were climbing up the trees, and by digging them out of the ground 
at the base of the trees; the beetles hibernating 2 to 4 inches below the surface, and 
not further than three to four inches away from the trees. From 58 to 92 beetles 
were dug out from under each tree, and almost as many were caught climbing up. 
Over 4,000 beetles and their ultimate progeny were thus destroyed and none were 
seen during the rest of the season. : 

As elsewhere, Gummosis affects the sweet cherries. With only two varieties on 
hand, and only 2 trees of each, it is somewhat difficult to try experiments which 
would lead towards the discovery of a remedy. As a result of experiments made 
in a small way duriug the past two seasons, a simple remedy would appear to 
be of some benefit, even though little has been possible towards finding a pre- 
ventative. Presuming, and no doubt correctly, that fungus and other diseases 
find a ready means of entrance through the openings caused by the freshly exuding 
gum, and that the souring of the gum materially retards, if not prevents the mend- 
ing of the broken tissues, the bark was slit open on one of the Gov. Wood trees, 
as soon aS gum was seen to exude, and the cavity filled with soft clay. In case of 
heavy rains following, the operation was repeated, and the tissues were soon 
found to be healing over rapidly. The other tree was left untreated, and at this, 
the end of the second season, there is a marked contrast between the two trees, 
the untreated tree being nearly one-half inch less in diameter, and the top not 
being half as well developed. 

The growth of all cherry trees has been remarkably thrifty, many trees measur- 
ing 8 inches in circumference. Since only one year has elapsed since they have 
been set out in the permanent orchard, it was not deemed advisable to let them 
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ripen more than a very few cherries. Though the May and June frosts killed 
many blossoms, thinning out was necessary as soon as the fruit had set. 

Of the plum trees, the Stoddard is proving one of the hardiest and shows an 
ability to bear earlier than the other varieties. The fruit clung to the trees almost 
until ripening time, but fell off, partly owing to high winds which raised havoc 
with most varieties, and partly owing to the inability of further spraying against 
shot hole fungus. Several other varieties blossomed but no fruit set. 

Following are the noteworthy varieties of cherry trees which ripened fruit: 

Gov. Wood. A sweet variety. Blossomed May 24 Fruit ripened July 29. 
A vigorous, upright tree with stout spreading branches. Fruit medium size, 
heart shaped, light crimson, cavity of medium depth. Flesh very tender and of 
excellent, mild flavor. Stem unusually long and slender, frequently exceeding 2 
inches; the fruit, however, being well protected by the extra large size of the 
leaves. 

Dyehouse. A vigorous tree of spreading habit. Blossomed May 22, ripened 
July 25. Fruit pale red, medium size, round, slightly oblate; cavity broad with 
stout stem 1 to 1% inches long. Flesh tender, juicy, acid and of good flavor. 

Ostheim. <A stout tree of dwarfish habit, with upright branches and drooping 
twigs. Likely to prove the best yielding variety. Fruit medium size, round, 
dark red. Cavity narrow and shallow with stem of medium size, averaging 1% 
inghes long. Sub-acid and of superior flavor. Flesh tender and quality excellent. 
Blossomed May 21, fruit ripening July 28. 

Early Richmond. A rapid growing tree of spreading habit, though somewhat 
more compact than Dyehouse Fruit medium size, roundish, dark scarlet; cavity 
narrow and deep with long slender stem. Flesh soft, juicy, acid. Blossomed May 
-22, fruit ripening July 15. 

Montmorency. A strong growing tree with round, spreading head. Fruit large 
size and red amber colored; round, oblate; cavity broad, deep, with stout stem 
seldom exceeding 1 inch long. Flesh tender, sub-acid and of very best quality. 
Blossomed May 23, ripening July 30. 

Large Montmorency. Tree somewhat larger and more spreading than the last. 
Fruit practically the same, though perhaps a trifle larger. Blossomed May 24, 
ripening July 31. : 

English Morello. A small, vigorous tree, bearing evidence as a heavy yielding 
variety. Fruit small to medium, roundish, globular; cavity narrow and very 
shallow with long, slender stalk. Color dark purple; flesh coarse, moderately 
acid and slightly astringent. Blossomed May 23, ripening August 11. 

Brusseler Braune. A strong, upright growing tree and the only one among the 
sour varieties showing a tendency of being subject to “gummosis.” Fruit large, 
roundish, slightly oblong; cavity very narrow and moderately shallow with stout 
but very long stem, averaging 2 to 2% inches. Color brownish black; flesh tender, 
juicy, red, acid, of excellent flavor and superior quality as one of the latest varieties. 
Blossomed May 23 and ripened August 17. 

Wragg. <A vigorous tree of somewhat spreading habit. Fruit large, roundish, 
somewhat resembling Brusseler Braune in shape, with stem a half inch shorter. 
Color crimson black. Flesh firm and of excellent flavor, acid and slightly astring- 
ent. Blossomed May 23 and ripened August 8. 

All varieties of pears and apples made good progress, and the many varieties 
on trial are all apparently adapted to the climate. 

The soil around the grape vines was infested with cutworms. The young shoots 
were cut off as fast as they appeared above ground, and several vines failed to 
recover from the damage, dying before the true cause was discovered and the 
cutworms disposed of. Damage from late frosts was averted by inverting small 
wooden boxes over the vines during the night, and the new growth of the vines 
Which survived the injuries from cutworms, averaged 4 feet at the end of the 
season. The vines were pruned at the beginning of winter, and the former prac- 
tice of giving no winter protection was adhered to. 
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CHEESE PROBLEMS. 7 
JOHN MICHELS, B. S., A.,. INSTRUCTOR IN CITEESE AND BUTTER MAKING. 


Special Bulletin No. 21. 


I. Relation of Yield of Cheese to per cent of Fat in Milk. 
II. Paraffining Cheese. 
Ill. Cheddar vs. Stirred Curd. t 
IV. Cheese Ripening as Affected by Temperature and Moisture. 
V. Sage Cheese. 
VI. Gassy Milk. 


SUMMARY. 


J.-—The measure of the value of milk for cheesemaking is the fat content. 
When normal milk is furnished the factory, .with fat content between three and 
five per cent, the amount of cheese made per hundred of milk varies very nearly 
with the per cent of fat. 

_ II.—Dipping cheese in hot parafiin for a moment, thus coating it with a thin, 
impervious coat materially lessens shrinkage, prevents the formation of an undue 
amotnt of rind and prevents molding. For best results the paraffin should be at 
a temperature higher than it can he carried using steam, hence a gasoline burner 
is suggested. The best temperatures lie between 240° and 250° Fahr. The best 
paraffin for this purpose has a melting point somewhere between 130° and 185° F 

The amount of paraffin required for a cheese weighing 44 pounds is one quarter 
of a pound. 

« Cheese should be treated within two to twelve hours after leaving the press. 

The shrinkage is less than one quarter as great in paraffined cheese as in un- 
treated lots. This means a minimum saving of $175.00 per season in a factory 
with an average daily output of 400 pounds. 

IiI.—More water can be incorporated in cheese when the curd mill is used 
and the curd matted than by the stirred process but a water content of over 38 
per cent is objectionable even in a quick curing cheese. 

IV.—Cheese with a moderately high water content will cure better at 60° than 
at 38°; but where the water content is excessively high or where the milk had a 
bad flavor 38° is recommended as a ripening temperature rather than 60°. 

V.—The sage flavor is given to cheese either by adding sage tea or sage leaves 
to the curd before salting. For the tea.six ounces of sage are required per thou- 
sand pounds of milk, while when the leaves are used but three ounces are required. 


I. RELATION OF THE YIELD OF CHEESE TO THE PER CENT OF FAT IN MILK. 


‘ Jt is the common practice in Michigan cheese factories to pay a fixed price per 
hundred for milk regardless of its richness in fat. There would be nothing to 
criticise or condemn in this method were it true that each hundred pounds of milk 
made as much cheese as every other hundred pounds brought to the same factory. 
If it were true that a given weight of three per cent milk yielded as much cheese 
of as good quality as an equal weight of five per cent milk the farmer having a 
herd of cows producing the richer milk would have no reason to complain. No 
injustice would be done him. A host of careful experiments in New York, Wis- 
consin and other states and in Canada have shown that the amount of cheese 
made from milk is quite accurately measured by the amount of fat the milk con- 
tains and that therefore the usefulness of the Babcock test in fixing the relative 
values of milk is not confined to the creamery but should be extended to the 
cheese factories as well. 

lt is not the purpose of this bulletin to republish the results of work along this 
line done elsewhere nor enter into a full discussion of the necessity of the Bab- 
cock test in cheese factories if anything like justice is to be done to the patrons, 
but simply to call attention to some work done at this station, the results of 
which confirm the earlier conclusions. 


EXPERIMENT STATION BULLETINS. 255 


The milk crom the college herd was used in the experiments. The cows were so 
grouped as to aliow delivery at the cheese room of milk testing 3%, 3.5%, 4%, 
4.5% and 5% fat. EHighty-five pounds of each sample of milk were used with 
results indicated in the following table: 


! 
Pounds of 
Pounds of cheese 

Fat, Pounds of cheese Value at 11 from one 

Pounds of milk. per cent. cheese. from 100 cents pound of 

- pounds of per pound. | fat in origi- 

milk. nal milk. 
SF ENE crrtn el a, clic: adateweretonatalavaustroys fcr 3 7.00 8.235 $0.905 274 
UE os Pi real ois snk. ths “oh areueto wpe ehers 3.5 8.10 9.53 1.048 72 
Ee aie tate OR cele s/s Laren ase 4 8.80 10.353 | 1.139 2.59 
SStd sree erative aie tale eksionn RTS LE ta 4.5 9.70 11.41 1,255 2.54 
On stadt, a ote 'd se a0 ciaeate wise ah ops.a 5 10.83 12.74 1.40 2530p 


It is.manifestly unfair for. the factory to pay as much for a hundred pounds 
of milk from which but 91 cents worth of cheese is made as for another hundred 
pounds from which the cheese is worth $1.40, yet that is exactly what is done 
when the milk is pooled and the same price per hundred is paid regardless of 
quality. 

While it was true that a pound of fat in the original milk did not make exactly 
the same amount of cheese in each case, yet payment on the basis of the fat con- 
tent would not result in such broad injustice as is inevitable where the milk is 
pooled. If the milk had been paid for at the rate of twenty cents a pound for the 
fat content, the milk required for a pound of cheese would have cost $.0728 in the 


case of the three per cent milk and $.0785 in the five per cent milk. If all the 
milk had been bought at the uniform price of a dollar a hundred then in case of 
the three per cent milk, the amount necessary to make a pound of cheese would 
have cost 12.13 cents and in the five per cent milk but 7.85° cents, a much wider 
variation than by payment according to the test. 


Il, PARAFFINING CHEDDAR CHEESE, 


- The subject of cheese paraffining is receiving much attention by dealers, espe- 
cially those interested in the storage of summer-made goods for winter consump- 
tion. During the past season the Saginaw Produce and Cold Storage Co. of 
Saginaw, Michigan, has stored a considerable quantity of cheese so treated. After 
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five or six months the cheese had a very fine flavor, good texture, scarcely any 
rind and absolutely no mold. 

To study the method of applying the paraffin, the cost of the operation and its 
economy, some experiments were conducted at the College and at several cheese 


factories. 


| 
| 
| 
1 


ne | 


To secure a perfect, permanent and impervious coating over the entire surface, 
the cheese is dipped for a moment in liquid paraffin. Heretofore the paraffin has 
been heated by steam or hot water and it has been difficult if not impossible to 
secure a temperature higher than 200° Fahr. Where the cheese was dipped at this 
low temperature there was a manifest tendency for the coating of paraffin to crack 
and even peel off. A double gasoline burner was therefore tried and the tempera- 
ture raised as high as 266°. Repeated tests at various temperatures seemed to 
indicate that the best results are obtained between 240 and 250° Fahr. In fact 
in no case where the dipping was done at these high temperatures, did the coating 
peel off. 

The experiments show that a thin coat of paraffin is all that is needed. To 
secure it and to economize material and time, the apparatus illustrated by the cut 
is suggested. 
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The cheese is supported on a wooden holder so constructed as to touch it at 
four points only thus making no large breaks in the coat of paraffin. The small 
double pulley is quite essential so that the cheese may be lifted out of the hot 
liquid after a moment’s immersion and may be held for a few seconds close to 
the surface that the surplus paraffin may drain off the sloping base of the cheese 
holder. The derrick permits the ready movement of the cheese from the table to 
the can and back. The whole apparatus should not cost over ten dollars. 

It was found that dipping the cheese at the high temperature suggested, not 
only caused the paraffin to set better but less of it was required as indicated in 
the following table: 


Cheese, pounds. No. of Temp. of 


trials. paraffin. Paraffin. 
TE didiope. due gin) SeeiTiGle nuoiacechc ub hans Ui Gain P< UagBrdes cca Choon gon 5 194° F, 0.256 Ibs. 
FAO RO, Sect thi igh GH ee ene Taek Digs te echo 5 212° F, 0.250 lbs. 
CE SRE oe uae ah BESIGIGES Race SPaPuCE ROI. Sa I ga Re MONICA he CHER eRe 5 230° F. 0.250 Ibs. 
ARR Sn Sr ees ek he, re 5 248° F, 0.238 lbs. 
BE eteretey seas eis, aca alh ty'sye san craletelviaro ales otetelereveleia\eleieh eles) cs, e 5 266° F. 0.210 Ibs, 


— 


In the table below some of the data obtained with reference to shrinkage in the 
curing room with temperature of 66° Fahr. are presented: 


Shrinkage. 
Factory. No. of Cheese, Age at final 
trials. pounds. weighing, 
Paraffined, Unpar- 
pounds. affined, lbs. 
Woes e rs soos rae, sakes 7 123 42 days 0.14 0.65 
PETE Vierr ta tovests Haale eet ee 12 44 4 days 0.06 0.32 
ROVE so habe cries lan ea oF - 2 44 7 days 0.12 1.25 
pHEepardsville: 2.0.4.2 0 ws 4 44 7 days OF12 0.95 


The differences in shrinkage were least in the Shepardsville factory, but even 
there the treated cheese shrank so much less than the untreated that for a single 
cheese weighing 44 pounds there was a saving of .82 of a pound in a week or 1.86 
pounds per hundred. Valuing cheese at 9 cents per pound this would mean a 
saving of $.167 per week per hundred pounds of cheese. 

It was found that paraflin would stick rather better to the cheese itself than 
’ to the cloth circles hence they were omitted, adding that small item to the say- 
ing in the matter of shrinkage. It is safe to estimate therefore the net economy 
on the side of the paraffined cheese as between fourteen and fifteen cents per 
hundred pounds of cheese, since it costs less than five cents per hundred to 
paraffin. 

Another item to be considered in this connection is the saving in the matter of 
rind. Where a cheese has been paraffined soon after leaving the press there is 
scarcely any waste as the rind is very thin. In the following table there is pre- 
sented, besides the weight of rind on paraffined and unparaffined cheese, the shrink- 
age when kept in cold storage at 38° F. for 38 days: 
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Shrinkage. : 
Initial Final F Loss in 
weight, weight, ——— >A rind, 
pounds. pounds. per cent. 
Pounds. Per cent. | Rind, Ibs. 
AS UT aATIE rec oer tah oss. cts craecers 7.22 7.00 222 3.05 722 3.14 
Miparatined sy s.85 3s... 7.34 6.93 .41 5.58 .85 11.56 


RELATION OF TEMPERATURE TO SHRINKAGE, 


To determine the shrinkage of paraffined cheese at different curing tempera- 
tures several, seven pound, Young Americas were cured at 60° and duplicates at 
38°. After twenty days the former had shrunk .14 of a pound each and thé latter 
.1 of a pound. In another trial comparison was made between treated and un- 
treated cheese with results reported in the next table which gives the shrinkage 
after 18- days: 


Paraffined. Unparaffined. - 
SE STUPET A UULG Wie). haere las «(oe a¥eenakecrsla co tiotelohes ote 65° F. 38° F. Gace. 38° F. 
FMM tLe OTOL seve eiiele c, avai avovche:siato teu eoveens leceie 7.50 lbs. 7.22 IDs: 7.19 lbs. 7.35 Ibs. 
Final -weight........ D sairarapava tate daneneton ateaatarite 7.37 lbs. 7322 lbs; 6.87 Ibs. 7.30 lbs. 


“SI CiTCTE OTIC 2YS Vos et RN dea eae ea ret 0.13 lbs. 0.00 Ibs. 0.32 lbs. 0.05 Ibs. 


Coating the cheese with paraffin proves an almost complete preventive of mold 
in curing and storing. Of duplicates, one paraffined and the other not, the 
latter, after a few days in the curing room, would gradually be covered with mold 
while the former remained apparently as clean as when first made. 

As to the age of cheese at which the paraffin should be applied there seems a 
well defined difference between the firm sorts and the soft, quick-curing average 
Michigan cheese. With the former very satisfactory results were obtained by 
applying the paraffin soon after taking from the press. With the softer sorts 
it was more satisfactory to defer the application for several hours or until the 
surface was entirely dry. 

Paraffined and unparaffined cheese were examined from time to time and, while 
in general there was little difference to be noted in quality, still there were cases 
in which the treated lots were superior in both flavor and texture. This was more 
frequently noted in the firmer kinds. 

Taking all these matters into consideration it is safe to recommend the prac- 
tice of paraffining cheese to Michigan factories, especially to such of them as strive 
to make a quick curing cheese. It will hasten the ripening by retaining moisture; 
will make the ripening more uniform and will save waste in the rind and in 
shrinkage. It will save fully $175.00 per year in a factory turning out 400 pounds 
of cheese per day. 
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IV. CHEDDAR VS. STIRRED CURD. 


Inasmuch as the curd mill is not much used in the manufacture of Michigan 
cheese, and further, since this cheese is somewhat moist and more porous than 
Wisconsin and New York Cheddar, a series of experiments was made to deter- 
mine the relative porosity and water content of cheese made by the two processes. 

Four cheese were made in each trial, as follows: 

The milk after being ripened to the proper point was divided between two vats, 
treated. as nearly alike as possible until after the removal of the whey, when the 
curd in one vat was hand stirred for one-half to one hour and then salted, while 
the curd in the other was matted, cut and salted after one hour. Two cheese 
were thus obtained from each vat in which the acidity by the hot iron test before 
salting, varied from 4 to %4 inch in the various trials. Immediately upon leaving 
the press the water content of the cheese was determined by the method employed 
by the Association of Official Agricultural Chemists. (Bulletin No. 46 Revised 
edition, Division of Chemistry, U. S. Dept. of Agriculture.) 

‘' In the following table will be found the results showing the per cent of water 
‘incorporated in the cheese by the stirred and cheddar processes respectively: 


Per cents of water. 


‘Trial. 1 2 3 4 5 | 6 i 8 *9 10* 
: —|——|—|—— - ~ 

Cheddar....] 40.85 | 41.34 | 41.22 | 42.38 | 46.10 | 42.51 | 43.48 | 41.46 | 42.15 | 40.36 
Stirred... .. 39.53 | 37.49 | 40.12 | 40.40 | 44.24 | 40.51 | 43.34 | 38.67 | 38.85 | 36.46 


* Stirred one hour. 


, Remembering that the cheese were made alike in every respect up to the time 
of the removal of the whey, differences in water content noted must be ascribed 
to differences in treatment which the curd received after such removal. 

It will be noted that where the stirred and cheddar cheese were both salted at 

the same time, i. e., one hour after dipping, the latter contained a great d:al more 
water than the former. Inasmuch as the common practice with Michigan cheese 
makers is to stir the curd for a half hour only between dipping and salting, this 
time was adopted with the stirred cheese rather than one hour which was the time 
uniformly used with Cheddar cheese, yet the latter always contained the larger 
per cent of water. 
- From the table below, it will be seen that the yield was also a little greater 
with the cheddar than with the stirred process. Since the losses in manufacture 
‘were practically the same, this difference in yield must be ascribed to the differ- 
ence in the water content: 


Weight of cheese in pounds. 


Trial. 1 2 3 an 5 6 | i | 8 9 10 
Cheddar....| 16.75 | 15.75 | 15.40 | 17.60. | 17.00 | 16.75 | 17.25 | 15.75 | 17.75 | 16.50 
Stirred.....| 16.75 | 15.40 | 15.40 | 17.40 | 16.75 | 16.75 | 17.25 | 14.75-] 16.75 | 15.50 


To secure a fairly moist cheese with the curd mill, care must be taken not to 
‘stir the curd too dry before allowing it to mat, furthermore the matting must be 
‘done as quickly as possible by frequent and ee piling of the curd, keeping the 
‘temperature as nearly as possible at 98°. 
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An examination of the cheese showed that the cheddar or curd mill process 
has a tendency to produce a somewhat closer texture than the stirred method, 
though a cheddar properly firmed with a small amount of acid (% to % inch) 
before saiting, will produce a porous cheese, especially if ripened at a temperature 
of 60° or above. 

In the stirred and cheddar cheese, with a fairly normal per cent of water and 
where the differences in water content were minimum, no difference was noted 
in the flavor. In several cases however where the water content was high and 
the differences a maximum, the cheese with a higher water content had the poorer 
flavor, as might naturally be expected. 

The curd mill is therefore to be recommended if it is desired to make a moist, 
quick ripening cheese, because it is absolutely necessary in combating gassy 
curds and securing uniformity in the product from day to day. 

The question of the amount of moisture that may be incorporated without in- 
juring quality is an important one. With this question arises another as to the 
relation of curing temperatures to the water content. 

In the conduct of the experiment just described, a double set of cheese was made 
to permit their use in this test. As soon as taken from the press, one stirred and 
one cheddar were placed in cold storage at a temperature of 38° while duplicates 
were ripened in the ordinary curing room with temperature at 60°. The water 
content of the cheese was set forth in a previous table. Repeated examination 
showed that all containing over 38 per cent of water whether ripened in an ordinary _ 
curing room or in cold storage, developed a very undesirable pasty texture. More- 
over the cheese ripened at 60° developed a very strong flavor which increased 
with age. This strong flavor was absent in the cheese ripened at 38°. 

For the manufacture of a rather quick ripening cheese, one suitable for home 

consumption, a water content of from 36 to 38 per cent seems best, when the 
ripening goes forward at ordinary temperatures while 36 per cent appears to be 
most favorable for ripening at the low temperatures. It was quite clear that 
cheese ripened at ordinary temperatures would stand at least two per cent more 
water than those ripened at low temperatures. 
' So far as flavor is concerned, cheese with an abnormally high water content, 
or made from bad flavored milk will develop a better flavor at low temperatures 
than at higher ones. On the other hand a cheese with an abnormally high water 
content will develop a better texture at high temperature than lower. Owing to 
the excessively mild flavor produced at low temperature, the highest as well as 
the lowest scoring cheese were those ripened at ordinary temperatures. 


Vv. MANUFACTURE OF SAGE CHEESE. 


The manufacture of sage cheese is now carried on in a limited way only and is 
restricted to certain localities, yet a great many people are exceedingly fond of it, 
and will pay from one to two cents per pound more for it than for ordinary cheese. 

Sage cheese is made exactly the same as cheddar differing from it only in 
possessing a sage flavor which is imparted in one of three ways: (1) By adding 
the sage extract or tea to the milk; (2) by adding the extract to the curd before 
salting; (8) by adding the sage leaves to the curd before salting. 

The addition of sage tea or extract to the milk is objectionable, requiring too 
much sage, 10 to 12 ounces for one thousand pounds of milk. 

The addition of extract to the curd gave entirely satisfactory results when the 
extract was not too dilute and when added very cautiously to prevent waste. 
The amount of sage required was six or seven ounces for the curd from a thousand 
pounds of milk. 

The most satisfactory method was the addition of the sage leaves to the curd 
requiring the least amount of sage, three ounces being sufficient fo: the curd from 
a thousand pounds of milk. By this method the sage is weighed, the st ms all 
picked out and the leaves finely powdered. The powdered leaves-are added just 
before saiting. 


VI. GASSY MILK. 


No trouble is more frequent in a cheese factory and none more difficult to 
handle than gassy milk and consequent floating curds. Observation shows that 
a great share of the cheese made during the summer months is of inferior quality 
because the action of the gas germs has not been prevented. In the educational 
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seoring tests which take in cheese from all parts of the state, by far the most 
common fault was that caused by gas germs. These germs impart a very strong 
and undesirable flavor and besides make the cheese full of holes, openings about 
the size of a pinhead, hence the common name “pinholey,”’ Such chesse tends to 
become dry and corky, a condition which, combined with the peculiar flavor and 
texture, renders the cheese practically worthless. 

A good way of fighting this evil brought about by the gas germs in milk is to 
use a fine favored sour milk, usually called a starter, using about four pounds of it 
to a hundred pounds of the infected milk. Gas germs cannot live and grow in 
the presence of overwhelming numbers of acid germs. On the other hand the acid 
zerms cannot grow rapidly in the presence of large numbers of gis germs. This 
is why it is so difficult to develop acid in gassy curd. If the milk is excessively 
gassy the following treatment is suggested: 

Use about four pounds of starter for 100 pounds of milk; develop a little more 
than the usual amount of acid before setting; cut fine and heat quickly to 100° 
or above if necessary. Remove whey when the curd shows one-fourth inch acid; 
place curd upon the racks and allow it to mat thoroughly by frequent turning 
and deep piling, keeping the temperature constantly at 98°. Cut the curd and 
air thoroughly by frequent stirring until gas holes flatten out and the gassy 
flavor disappears. This may require from two to four hours. Wash curd with 
clean warm water before salting. The following pointers on starters are sub- 
mitted here as of value in this connection: 

A good starter is a clean flavored batch of sour milk or skim cream. 

Starters are used to overcome bad fermentation in milk and cream. 

There are two kinds of starters: (1) natural; (2) commercial. 

A natural starter is ordinary sour milk or skim milk. 

Commercial] starters are made in laboratories by selecting and breeding the 
right kind of germs. : 

Commercial starters are giving very good satisfaction and their use is rapidly 
increasing. 

Among the important of these starters or cultures may be mentioned: 

1. Douglas Culture, manufactured by QO. Douglas, Boston, Mass. 

2. Keith Culture, manufactured by S. C. Keith, Jr., Charlestown, Mass. 

3. Hansen’s Culture, manufactured by Hansen’s Laboratory, Little Falls, N. Y. 

Commercial starters are prepared as follows: 

Heat four pounds of milk, or preferably skim milk, to 160° F. Keep at this 
temperature 10 to 15 minutes, then cool quickly to 70° F. Now introduce bottle 
of Commercial Culture and let stand till milk has just thickened. This thickened 
milk is the starter. 

The starter is carried on from day to day as follows: 

Heat and cool milk as explained above (pasteurize) and introduce into it 
enough of the four pounds of starter already made to sour the milk in 24 hours 
at a temperature of 70° F. The amount required is generally 3 to 4 per cent; that 
is to every 100 pounds of pasteurized milk we must add 3 to 4 pounds of old or 
mother starter. The remainder of the old starter is added to the milk used for 
cheese making. . 

By always saving a little of the old starter and putting it into milk newly 
pasteurized (heated and cooled) the original ferment can be carried from one 
batch of milk to another for weeks. 
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THE CROP OF CORN. 


BY JOS. A. JEFFERY. 
Special Bulletin No. 22. 


In studying the corn crop it is worth while to form some idea, first of all, of 
its importance and magnitude, to learn if possible the meaning of the expression 
“King Corn” and “Corn is King.” 

Corn is grown on every continent but in greatest quantities on thé continent 
of North America. : : 

In 1901 the corn crop of the world was 2,327,894,000 bushels. In 1902 it was ~~ 
about 3,000,000,000. In 1902 the crop of the United States was 2,523,648,312 
bushels—more, it will be seen, than the world’s crop of the year before and more. 
than five-sixths of the crop of 1902. - 

Generally speaking the United States produces about three-fourths of all the 
world’s yield. ‘ 

Our closest competitors among the nations are Hungary and Roumania in 
Europe. Each grows about one-tenth as much as the United States. Argentina 
in South America is becoming a corn producing nation and promises to become 
an important competitor. 


Question 1. If the whole crop of 1902 could be placed in a crib covering one 
section of land (one mile square), how high would the walls of the crib need to 
be to hold the crop provided the crib should be just level full? Estimated 4,300° 
cubic inches to the bushel of ear corn. 


Question 2. How high is the peak of your barn and how many times as high 
will this national corn crib be? 


In the United States, Illinois, Iowa, Missouri, Nebraska, Kansas, Indiana and 
Ohio lead in the acreage and total yield of corn and together are known as the 
“Corn Belt.” In 1902 they stood in the order named for yield. 

In 1902 Michigan stood eigtheenth in the list of corn producing states. In 1901 
we stood eleventh. ‘ 

The average yields of the “Corn Belt” states for ten years are as follows: ) 


QO TO'g aie ears obese ada oe Ree RESP OP ie ame tira ate devo 33.03 bu. per acre 
PTLINOISA co iecine tes aster: sacteek hoa teen eae Chote ere oisacke 32.8 bu. per acre 
FY LRT asthe ck vat sist ore tae co ee yoy astshetis poke tenehs Uabemehemel atnyaree aes 32.11 bu. per acre 
OW Bb iid ies ors avis Ys lal Gio ge Tao uonw aye euabetakaten cost aisiates ee tee eRakeee 31.3 bu. per acre 
INTISS OUT is aiey ntacctan, Ss aioe ere eee Sar RO es oO ee 26.8 bu. per acre 
INCH TASKS S525)5 face ier sucte cbleus ailode ister atone Co tasare ric neichonoee 23.62 bu. per acre 
FRAN SAS A charset sneaks ado als eee OTe Cet CIO eae 20.25 bu. per acre 

Average for belt for 10 years............ 28.56 bu. per acre 


The average yield of corn for the United States for the past ten years is 23.9 
bu. per acre. 

It is interesting to note that the average yield of corn for Michigan for the same 
ten years is 30.91 bu. per acre and that its average exceeds the average of: the 
corn belt and exceeds also the average yields of three of the corn belt states, viz.: 
Missouri, Nebraska and Kansas. 

It is interesting also to know that Vermont !eads all the states in average yield 
for the past ten years of 37.56 bu. per acre. Massachusetts stands a close second 
with an average yield for the same ten years of 37.32 bu. per acre. 

South Carolina stands at the foot with an average of 9.13 bu. per acre for the 
same period. 


Question 3. Why should Kansas give an average yield for ten years of 20.25 
bu. while Michigan gives an average of 30.91 bu.? 


Question 4. Why should Vermont lead all the states with an average of 37.56 bu. ? 
Question 5. Why should South Carolina give an average yield of 9.13 bu. only? 
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VALUE OF THE CROP. 


The price of corn varies from year to year and through the year. For 1902 the 
average monthly price of corn on the Chicago market was 59 15-16 cents per 
bushel For the year 1897 it was 2514 cents per bushel. 

In January, 1902, the wholesale price of corn reached 88 cents in Chicago, while 
in February of 1897 the price went as low as 20 cents or less per bushel. 


Question 6. With the price of corn 60 cents per bushel, what would be the 
value of the crop of corn of 1902? 


Question 7. Dividing the value of the crop among the 80,000,000 people of the 
United States, how much would each man, woman and child receive? 


USES OF CORN. 


The uses to which the crop is put may be roughly outlined thus: 
1. Human Food, 
Meal, 
Special forms, 
Flour, - 
Hominy, 
Grits, 
Flakes, etc. 
2. Stock Food, 
Grain—Whole or ground, 
Ensilage, 
Fodder, 
Whole crop—green, 
Manufactured by-products. 
3. Manufactured, 
Starch and resulting products, 
Distilled and resulting products, 
Corn stalks, 
(a) Pith, 
For naval use, 
For manufacture of smokeless powder. 
For manufacture of high grade varnish, 
For manufacture of paper. 
(b) Woody portions, 
Food for stock, 
Paper of low grade. 


Wherever corn is grown it is used aS a more or less important factor in the diet 
of the people. 4 

In Mexico it constitutes the chief and indeed almost the only grain diet of the 
people. 

The same may be said of the diet of the peasantry of Roumania and some other 
countries of Europe. 

It constitutes the chief grain diet in certain sections of our own country while 
in all sections it is highly esteemed and takes a more or less important place in 
the dietary of the people. 

The United States exports annually not far from two hundred million bushels 
of corn, England, Holland and Denmark being the largest buyers in the order 
named. 

Of that remaining at home, 

Perhaps forty million busHels are used annually by the starch and glucose fac- 
tories and 

Seventeen million bushels are used in the manufacture of distilled liquors. 


Question 8. How many bushels of the crop of 1902 are left on the above basis 
for home consumption, for animal food, human food, and for seed? 


It is impossible to say how much of the crop is used for human food. In 1900* 


*U.S. census report of 1900 
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over 241,000,000 bushels of corn were ground in the mills of the United States, 
a portion of which was used for feeding stock. 


Question 9. Approximately 94,000,000 acres were planted to corn in the Untted 
States in 1908. Supposing the amount of seed to plant the crop to be five quarts 
per acre and supposing 100,000,006 bushels of corn ground was used for human 
consumption, how much of the crop of 1902 was left for the live stock? 


s 


THE MANNER OF MAKING STARCH AND GLUCOSE AND THEIR BY-PRODUCTS. 


Place a small handful of corn in a cup, pour boiling water in upon it and allow 
it to stand for 20 minutes, With a sharp pointed pen knife it is now an easy mat- 
ter to remove (1) the outer covering or bran and (2) the germ, or “pit,” and there 
will be left (3) the solid or starchy portion. 

In the process of starch making the separation of the kernel into these three 
portions is the first step taken. In this case, however, the water used is not hot 
and the final separation is accomplished with machinery. 

The separation accomplished, the bran is dried and offered for sale at from 
eight to ten dollars per ton for feed. 

The germs are dried, ground and placed under a pressure of 4,000 lbs. per 
square inch. This removes 90 per cent of the oil. The oil is run into tanks, 
allowed to settle and then barreled. Corn oil brings from 4 cents to 5 cents per 
pound—30 cents to 40 cents per gallon. 


Question 10. Corn oil is worth 4 cents to 5 cents per pound. Starch ts worth 
1 cent to 1 1-2 cents per pound. Can you suggest a way to increase the value 
of the corn you sell? 


Corn oil is used in manufacturing paint, and by a chemical process is made into 
an artificial rubber which is mixed with real rubber to be made into vehicle tires, 
ete. Our exports of corn oil amount to about 4,000,000 gallons annually and a con- 
siderable portion of this is used in the manufacture of soft soap. 

The portion of the germ remaining after the removal of the oil is sold for feed 
for live stock and is worth not far from $25.00 per ton at the present time. 

The remaining portion of the corn is composed of starch and gluten. After 
crushing or grinding, the starch is washed out and dried. The gluten remains 
and is dried and may be purchased for feed for stock at about $25.00 per ton. 
It is the tlesh and milk producing part of the grain and therefore is especially 
well fitted for feeding to dairy animals and to growing young stock. 

The greater portion of the gluten and the corn bran are mixed and ground 
together in about the proportions in which they occur in the grain. The resulting 
product is gluten feed. It finds ready sale at from $17 to $20 per ton and appears 
to be highly prized by dairymen as a feed for milch cows. 

Starch heated to 415° F. is converted into dextrine. Dextrine is used largely 
in the manufacture of mucilage and paste, the latter being used to prevent the 
running of the colors in the printing of calicos. 

The mucilage found on postage stamps, envelopes and wrappers is made from a 
Zum manufactured from starch. 

Starch treated with dilute acid is converted into grape sugar, or. glucose, most 
of which is Sold in the form of syrup at from 1 cent to 144 cents per pound 
wholesale. One factory alone converts 10,000 bushels of corn daily into glucose 
syrup. The sugar may be separated from the syrup and can be purchased upon 
the market. 

Glucose sugar is not more than two-thirds as sweet as ordinary sugar. 

Karo, the table syrup advertised so much at the present time, is composed of 
90 per cent glucose syrup and 10 per cent cane syrup. It makes a very pleasant 
table syrup. E 


Question 11. The starch and glucose manufacturers claim that the farmers of 
Iowa é. g. can make money by selling a part of their corn to the glucose factory 
and buying back the by-products—bran, gluten, oil meal and gluten feed—to feed 
their stock. Can you discover any reason for believing the claim to be correct? 
What? 
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One bushel of corn produces 
1.8 lbs of oil, 
2.7 lbs. of oil meal, 
36 lbs. dry starch, 
7 lbs. of gluten and 
5 lbs. of bran. 


MANUFACTURED PRODUCTS FROM CORN STALKS. 


In the corn belt very few of the corn stalks are fed. The corn is largely husked 
from the stalk and the cattle of the farm may be turned into the field to graize upon 
the stover and to pick up the ears that may have been left by the huskers. 

In the spring the remaining stalks are broken down or broken down and cut 
into short lengths by a machine made for the purpose, and plowed under. In 
some sections the stalks are raked into piles and burned. 

Of late years factories have sprung up where farmers are offered perhaps $3 
per ton for their corn stalks. Here the woody outside portions of the stalks are 
removed, ground up and sold back to farmer or feeder at perhaps $6 per ton. 
The pith is saved. Portions of it are pressed into solid cakes to be placed between 
the outer and inner walls from somewhat below to a little above the water line 
of our great battle ships. If now in battle a projectile should penetrate the side 
of the ship below the water line, the moment the water began to enter the opening 
thus made it would come in contact with the pressed corn pith, the pith would 
swell and close, or seal up the opening and shut out the water. 

Other portions of the pith are used for making 

A very fine quality of varnish, 

The best grades of smokeless powder and dynamite, 

A fine quality of paper similar to linen paper, and for 
Lining between the walls of refrigerators and refrigerator cars. 

Space will not allow more than the mere mention of the fact that large quan- 
tities of corn are used in the manufacture of distilled products and special foods 
such as hominies, meals, flour, etc. But we have perhaps obtained some new idea 
of the magnitude and usefulness of this wonderful crop. ‘ 


CORN PRODUCTION. 


The corn crop will depend upon 
1. The seed you. use, 
2.-The soil, 
(a) The kind of, 
(0) Its condition as to 
Moisture, 
Temperature, 
Ease of entrance of air. (All of which will depend not only 
upon the kind of soil but also the organic matter in the soil 
- and upon the care given to its preparation.) 
The care exercised in the preparation of the jana, 
Time of planting, 
Care given to the crop after planting, and 
. Its place in the rotation. 


SOU CO 


SEED. 


Some farmers are satisfied to select their seed corn from the crib in the spring. 
‘This is unwise and it cannot be expected that seed so selected can give the best 
returns in crops. 

The seed can best be gathered from the standing stalk because here the stalk 
‘as well as the ear can be studied, and it makes a good deal of difference to the 
average Michigan grower whether the plant he is growing is of good fodder type 
or not. The things especially sought with us are: 


1. Good ears—two ona stalk if possible, 
2. Good fodder stalks, and 
3. Early maturing. 
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Unless all of these are found in the plant from which we are gathering seed, it 
-will not likely be found in the crop grown from the seed. 


Question 12. Some claim that one good ear on a stalk is better than two, that 
the one will weigh more than the two. Test this next fall and report results. 


Many farmers select seed at the time of husking saving the ears that to them 
approach their ideal of perfect ears. : 

Whatever the method of selecting, place the seed when selected where it will 
dry thoroughly and reasonably quickly. 

Keep in a dry warm place till planting time. 


There is much difference of opinion as to whether the tip and butt kernels .- 


should be planted. 


Question 13. What is your opinion as to the planting of tip and butt kernels? 
Why? ; 


SOIL. 


The best soil for corn is a deep “open loam well supplied with organic matter.” 
But whatever the soil it must be properly drained and well handled to obtain the 
best results. The corn crop requires a higher soil temperature than our other 
common cereal crops and also appreciates good soil ventilation, and must have 
plenty of moisture but not excessive moisture. It is said that it will send its roots 
to a depth of fifteen or twenty feet for water. Being a great rooter it must have 
plenty of room. 

It is common practice to manure sod before plowing for.corn. It is a question 
whether it would not be better to manure a year earlier and thus secure some of 
the benefits of the manure to the pasture. 


53 PREPARATION. 


Do not delay the plowing till you are just ready to plant the crop. 

In all plowing the work should be done when the soil is in such condition of 
moisture that it will turn over mellow. One week of delay, and especially in sod, 
may make it impossible to secure, without great expense in time and labor, a 
mellow seed-bed.* 

Do not be afraid of overworking the soil from the time it is plowed till planting 
time. Such working will 

1. Improve the moisture conditions, 

2. Promote the changes of plant food into soluble form, 

3. Improve the temperature conditions, and 

4. Destroy weeds whose growth has been promoted by previous stirring. 


Experiment 1. Prepare two boxes or pans about three inches deep, fill each two 
inches deep with moist sand. Place in each one hundred kernels of corn from the 
same seed ear if possible. Now cover one-half inch deep with the same kind of 
sand and water from time to time. Place one box under the kitchen stove or in 
some very warm place, and place the other in a cool place, say in the cellar. 


(a) Count the number of corn plants up in two days, three days, four days 
and so on. 

(b) Note how long before the first plant appears in each. 

(c) Report results. 


TIME OF PLANTING. 


‘Plant as soon as the soil conditions are favorable and the danger of severe frosts 
is past. I would rather run the risk of planting a little too early than a little too 
jate. 


THICKNESS OF PLANTING. 


This must depend upon the use to which you wish to put the crop and also upon 
the strength of your soil. On ordinary soil in Michigan, the common method 
seems to be three stalks in hilis three feet eight inches apart. Where the corn is 
planted for ensilage, it is a common practice to plant to have two stalks in hills 


*See Article on Puddling of Soils, p. 85, Farmers’ Inst. Report, 1902-1903. 
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fourteen to eighteen inches apart in rows three feet eight inches apart. Where 
corn hay is desired, the corn is sometimes drilled with an ordinary grain drill. 

It is interesting to note that in some sections of the United States, notably in 
the South where the soil is poor, corn is sometimes planted in hills six feet apart 
each way. 

THE BEST DEPTH. 


The best depth is such that the seed will rest in moist soil. At the same time 
the nearer it can be to the surface and still have sufficient moisture, the more it 
will profit from the sunshine. These two conditions will depend upon your soil 
and upon your management of it. A greater depth is usually required in sands 
than in clay soils. 

THE NEXT STEP. 


After planting, harrow often enough to keep the surface of the soil mellow and 
to destroy weeds. This should be kept up till the corn is ready for the cultivator. 
The danger to the corn from the harrow teeth is not so great as would appear, 
but if the corn is planted in drills it is worth while to harrow crosswise rather 
than lengthwise of the rows. 


THE BEST DEPTH TO CULTIVATE. 


In cultivating, aim to keep the soil thoroughly stirred to a depth of two inches. 
The first cuitivation might be deeper than this if the teeth are not run too close 
to the plants. If the ground has been previously well cared for, however, two 
inches is deep enough. 


THE BEST CULTIVATOR. 


That depends upon your soil. Use the cultivator that keeps your soil in best 
condition and freest from weeds. If you can accomplish this with the narrow 
shoveled cultivator, you have the added advantage of a smoother surface than 
could be gotten with the wider shovels and this means. less loss of moisture by 
evaporation. 


Question 14. Why? 
HOW OFTEN SHALL WE CULTIVATE. 


Experiment 2. (a) Cultivate your field of corn the usual number of times. 

(b) Set apart four rows and cultivate these once per week not over two inches 
deep till tasseling time. 

(c) Set apart four rows and cultivate two inches deep once per week till tassel- 
ing time and then once per week for three weeks thereafter. 

(d) ‘Husk or cut and husk, the two inner rows of each of these four rows and 
also two rows adjacent to these and compare results. Or if you like, take five 
rods from each of the two rows for the test. 

(e) Note the diffenrences in growth, appearance and yield. 

(f) Report results. 


THE VARIETY OF CORN TO GROW. 


Any variety that does well and gives reasonably good yields is all right. 
Having selected your variety then proceed not only to give it a fair chance, but 
to improve it. 
Strive: 
1. To increase its productiveness both 
As to grain and 
As to fodder, 
2. To shorten its period of maturity, 
. To develop an ideal ear, 
This means one 
(a) Of good length, = 
(b) Well filled at tip and butt, 
(c) With straight rows set well together, 
(d) With deep kernels of rather uniform depth throughout, 
(e) With uniform color of kernel and cob, * 
(f) Of high proportion of corn to cob. 


‘ 
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Below is given a table showing ideals sought by corn breeders in Illinois: 


Proportion of corn to cob, 


Length of Circumfer- - 
ear. ence of ear. | 
Corn. Cob. 
Se ere ie aE Sg 
Ned se Vellowa Dente wcccotiy cis wis eee 10 inches. 7 inches. 88% 12% 
AS OIGOR AB APIS He Ce it eos wos bleta eee aus 9 inches. 7 inches. 90% | 10% 
RilleyZ8  WAVOLICC jan sista «e056 se ene stews: « 9 inches. 7 inches. 90% } 10% 
GSE INIT Peeters ee aicherslcs rok ohne sateen | 10 inches. 7 inches. | 88% 12% 
Boone County An erica escrarsa koe Men 10 inches. 7+ inches. . 86% | 14%, 
RSS VEGMNT INO iors Je ac tos tata tner thea 9 inches. | 7 inches. | 90% 10% 
MIRC aS UDELIOL Ls ocd ors atacsee Steck ec auch tee ls 83 inches. 7 inches. 88% 12% 
ee er ee ee es pee 
Average........-. ERR Se te | 94 inches. 7 inches. | 882% 113% 


Experiment 8. Select twelve of the best ears from your lot of seed corn. 
(a) Determine: 
1. Length of each ear and the average length of the twelve, 
2. Circumference of each ear and the average circumference of all, 
(Measure the circumference one-third the distance from the butt 
to the tip.) 
3. Weight of corn and cob and the average weights of these and ez- 
press these relations in per cent. 
(b) Report these results. 


Question 15. Do you find any ears that equal these ideals in every respect? 
Question 16. Where do they fall most below these standards, if at all? 


Question 17. Compare the longer ears with the shorter ones. 
(a) Which have the deeper kernels? 
(b) Which have the larger proportion of corn to cob, by weight? 


PLACE IN THE ROTATION. 


When the corn crop forms part of a rotation in which hay or pasture also 
forms a part, it seems to be conceded that its place is upon sod, that is, following 
hay or pasture. 

The crop does especially well in this place for the reason, as all will agree, that 
there has been stored in the soil large quantities of food in the form of nitrogen 
(from the air if it was clover hay or pasture) and other materials in the form 
of extensive root growth and perhaps applications of manure which, decaying, 
become available for the growing corn crop. 


Question 18. Did it ever occur to you that when you are pasturing a field, (1) 
the only material you are removing from the field is a finished product in the form 
of meat or milk, and (2) practically all the manures are returned to the field at 
once and without loss? ° 


Suggestion. The most successful farmers in Michigan are the ones who are sell- 
ing from their farms only finished products and who are practically returning their 
manures without loss to their fields. 


It is probably not because of the accumulation of foods merely that the corn 
crop does so well after hay or pasture, but because of the physical condition which 
Nature through the combined action of roots, frosts and animal life in the soil, 
has succeeded in establishing in the short period of one or two years. 


Suggestion. Narure is a great agriculturalist and withal a great teacher, if 
we would but learn from her. 


A STUDY IN EARS. 
In cut 1, 
(a) Is a very highly bred ear of Dent Corn from the Illinois Agricultural Col- 
lege and is valued at $2.50. It is nearly a perfect ear. 


Question 19. Can you detect any defects as shown in the picture? 
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(b) Is a very good ear of Boone County White Dent selected from a bushel of 
seed purchased by us last spring from Mr. A. P. Grout of Winchester, III. 

This corn was planted on the College Farm, May 21st, and on October 10th 
not an ear could be found of this variety that was beyond the soft dough stage, 
while our own varieties planted later than the Boone County White were ready for 
shock and silo three weeks before that time. The Stalks stood 25 per cent higher - 
than those of our own corn. 


Question 20. Can you account for this lateness of maturing of the Boone County 
White? 


Question 21. Why on page Lu ere we not advise sending away for some new and 
big variety of corn? 


-We.shall continue .to plant Boone County -White from seed of our .own saving 
and we are expecting that in time this corn will mature during our growing season, 
and we may take occasion to report results for the benefit of those who may be 
interested. 


Question 22.-Do you think we may expect any changes to take place in the 
Shape, size, etc., of ear and stalk? » What and why? 


(c) Ts an ear of Ayers’ White Dent grown on our College Farm. 

(e) Is an ear of Ideal Yellow Dent grown on the College Farm. 

(f) Is an ear of Minnesota Yellow Dent grown by Mr. S. Friedenberger of 
Reed: City, Mich. ‘He has grown this variety for some years and is much pleased 
with it. 

(g) Is an ear of Minnesota: King grown in North Dakota and is probably the 
most satisfactory dent eorn:for that section of country. It matures in about 100 
days from the date of planting. This quality has resulted largely from careful 
selection for a series of years. 

‘(h) Is an ear of Smut Nose Flint grown at Vassar, Mich. 

(i) Is an ear of a similar variety grown in North Dakota. 

-Qbserve the size of the North Dakota ears as compared with the others. 


-In. cut. 2. 

(a) Represents well filled butt and tip of two ears of Ideal corn. 

(b) Represents well filled butt and tip of two ears of White Dent corn. 

.(c) Shows the pieces of a typical ear of corn owned by a corn improvement 
enthusiast and prized very highly by him. It was broken by him only after much 
hesitation, to show the great depth of kernel to a large class of students before 
which he-was lecturing. The broken ear was later given to the Department of 
Agronomy 2t M. A. C. 

Note the great depth of kernel and how completely the kernels fill the space 
between the circumference of the ear and that of the cob. 
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A PRELIMINARY NOTE ON THE ASSOCIATIVE ACTION OF BACTERIA IN 
THE SOURING OF MILK AND IN OTHER MILK FERMENTATIONS. 


BY CHARLES E. MARSHALL. 
Special Bulletin No. 23. 


While aiming specifically to secure further information concerning the “Aération 
of milk,’ I isolated two species of micro-organisms from the milk of our college 
dairy which should be as diametrically opposed to each other as possible: one was 
a member of the group of lactic acid bacteria and the other belonged to the pep- 
tonizing class, constantly found in our college dairy milk and producing no acidity. 
Frequently I have brought two different species together in milk culture and have 
found an alteration in results which would be secured by either, but up to this 
time had not thought it worth the effort to combine a species of lactic acid 
bacteria with one of a class so different. It is not my purpose at this time to 
zo into a detailed study of these two species of bacteria from a cultural and 
biologic standpoint, but rather to state as concisely as possible some of the con- 
clusive experimental evidence which I have accumulated thus far. I hope to prose- 
cute this work with vigor until I shall be able to give some idea of its extent and 
the practical bearing it may have. 

The associative action is apparently indifferently understood in the fields of 
milk, fermentation, and pathogenic bacteriology, although it has been Known for a 
Jong time that bacterial association is of variable and frequently of great im- 
portance in the application of bacteriologic knowledge. A pure culture may tell, 
if conditions are maintained, of the individual and isolated action of a bacterium, 
but by no means tells its action when brought into the influential company of 
another species of bacteria, especially if both are cultivated together in their 
natural environment. Analysis and synthesis should go together hand in hand, 
otherwise our conclusions might be like studying man apart from society in order 
_to obtain his social relations. 

The customary belief regarding lactic acid fermentation in milk is simple and 
has been so long established that modifications have not gained way. What we 
have to offer does not in any manner alter the understanding of the simple nature 
of fermentation of lactic acid under pure culture, but it has its bearing by its 
qualification of lactic acid fermentation in its application where other ‘bacteria 
are involved. We have always assumed that the lactic acid bacteria would remain 
uninfluenced by cther bacteria in milk or at most would only be retarded in a 
struggle and would gradually make their way by killing off or inhibiting the growth 
of other bacteria to the extent of their capacity to produce lactic acid from the 
lactose. With this working hypothesis, bacteriologists have made much advance, 
but have been unable to explain many phenomena attending lactic acid fermen- 
tation in milk other than to attribute them to possible deviations, variations, altera- 
tions, exaltations of virulence, due to the disturbances of the life per se of the 
lactic acid bacteria, 

Let. us designate our cultures as follows for the sake of brevity: 

A=Lactic acid bacterium in litmus milk culture. When used as a starter in 
the dairy it was pronounced by Mr. Michels, the college dairyman, as excellent. 

B=Peptonizing bacterium, eventually producing slimy milk. 

A+B=Equal amounts of a 24-hour bouillon culture of A and B in the same 
amount of litmus milk employed in each culture A and B, 100 c. c. in each instance 

There is no test applied which will yield more convincing proof than to watch 
the cultures closely for a period of several days, for in them may be read the 
entire history, although not furnishing any intimate knowledge of the changes. 

Making cultures with definite amounts of cultural material used for inocula- 
tion into definite amounts of litmus milk, and placing these flasks at constant 
temperatures, the results ought to be very apparent, if carefully observed. If it 
is found later that more specific data are necessary for demonstration, we shall 
add the details in anticipated future articles on this subject. 

The history of two gross test cultural experiments will perhaps be sufficient to 
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illustrate what I have already found to run very uniformly in a dozen or more 
trials. 

The cultures used were made by inoculating 100 c.c. litmus milk in Ehrlenmeyer 
flasks of 250 c. c. capacity with very dilute cultures of A and B, made by diluting 
14 ce. e. bouillon culture in 100 c. ec. of physiologic salt solution and using definite 
quantities of this for inoculating. A+B received of A the same amount as culture 
A, and of B the same as culture B, that is, 

A=¥% ec. ec. of diluted bouillon culture A, 24 hours old, in 100 c. ec. litmus milk. 

=, ce. c. of diluted bouillon culture B, 24 hours old, in 100 ec. ec. litmus milk. 

A+B=1% ec. ce. of diluted bouillon culture A, 24 hours old, +% ec. c. of diluted 
bouillon culture B, 24 hours old, in 100 c. c. litmus milk. 

The gross changes in the milk may be indicated by the following scheme, tem- 
perature 20°-22° C. throughout: 


20 hours after inoculation. ; 
A=No change other than very slight reddening of litmus. 
B=No change apparent in the milk. ‘ 
A+B=Litmus redder than in A, but not so very marked. No change in milk. 


44 hours after inoculation. 
A=Litmus red. No other change in milk apparent. 
B=No apparent change in the milk. 
A+B=Litmus reduced except very thin red stratum of surface... Firm curd. 


68 hours after inoculation. 

A=Litmus red throughout, no other change in milk apparent. 

B=Very slight peptonization on immediate surface, but otherwise unchanged 
to eye. 

A-+B=—Firm curd with whey separated. Litmus reduced except on immediate 
surface, where it is red. 


92 hours after inoculation 

A=Litmus red throughout. No other change perceptible. 

B=Milk peptonizing rapidly. Litmus is reduced in spots. 

A+B=Firm curd with whey separated as in 68 hours. Litmus has become red 
throughout, probably through checked growth of micro-organisms and the perme- 
ation of curd by oxygen. 


116 hours after inoculation. 
_A=Litmus red in upper half, lower half reduced. Milk is beginning to lopper. 
B=Almost completely peptonized. Litmus reduced except in spots on surface, 
where it is still blue. 
A-+B=Same as at 92 hours. 


141 hours after inoculation. 

A=Curd separated from whey. Litmus reduced throughout except layer on 
surface. 

B=Milk peptonized and slimy. Litmus blue on surface. 

A+B=Same as at 92 hours. ; 

If the loppering of the milk be any criterion to the change taking place in A 
and A+B, then there must be a difference of seventy-two hours for A+B first 
manifested signs of loppering at 44 hours after inoculation and A did not begin to 
lopper till the 116th hour after inoculation. By following the changes as recorded 
above, the differences are plainly evident. 

In the second series the temperature varied between 23° and 24° C., two to three 
degrees higher than the preceding test. I am Satisfied, even at this writing, that 
I am going to find material modifications with the changing of temperatures, but 
as yet I am not ready to report on the temperature studies with these two micro- 
organisms. 


The second series: 


23 hours after inoculation. : 
A=Litmus slightly reduced at the bottom, otherwise red. No change in the milk. 
B=Litmus blue and unchanged. 
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A+B=Litmus completely reduced but becoming red on shaking a little. The 
milk is unchanged in appearance. 


47 hours after inoculation. 

A=Litmus reduced at bottom, red above. Milk unchanged. 

B=Litmus blue and milk unchanged. 

A+B=Litmus wholly reduced excepting a very thin stratum on surface. Milk 
has formed into a solid curd. 


72 hours after inoculation. 
A=Litmus red throughout. No apparent change in milk. 
—=Litmus blue. Milk peptonizing slightly on immediate surface. 
A+B=Litmus red throughout. Milk solid curd and whey separated. 


95 hours after inoculation. 
A=Litmus reduced at bottom, red above, and milk beginning to lopper. 
B=—Litmus partly reduced. Milk is peptonizing rapidly. 
A+B=—Same as at 72 hours. 


The difference in time of loppering of A and A+B, forty-eight hours, is not so 
great in this test; however, in a dozen or more trials, identical in every particular, 
I have not found any passing these limits. It is fair to conclude that so far as 
the naked eye can note changes in litmus milk and milk without litmus, there 
must be differences in the cultures A and A+B and that A+B loppers much more 
rapidly than A. Further, when this is carried on in the Same manner with milk 
taken from a cow by milking into a narrow mouthed sterilized flask and not 
sterilizing the milk at all, but simply making our inoculations as in previous 
cases, the results are in main the same, especially so far as loppering of A and 
A-+B are concerned. I suspect, moreover, that bacteria present in such milk exert 
a marked influence, for I find that the courses run by the cultures A, B and A+B 
are in some details different in character. This is another open and suggestive 
field to be pursued at our first opportunity. 

So constant and uniform have been the above results that after many trials I 
feel satisfied. Others whom I have incited to try have also met with like conclu- 
sions. 

In the study of acidity of the same cultures, we find that B remains about the. 
same for some hours after inoculation, but after standing several days becomes 
strongly alkaline, passing in the alkaline direction from the neutral point about 
as many degrees as A passes in the acid direction. Further than this, culture B 
need not be taken into account. The development of acid in cultures A and A+B 
may be advantageously added. 


Culture A. Culture A-+-B. 
0 hours after inoculation........ 18 degrees 18 degrees 

A tig et: PR AA eer as oP 18 uy 20 

BA syne i gr i odes ates tem ckoests 28 64 5 loppered 
hep 5 ok Rr ae Rr, tye aes 40 b 74 ss 

OD iat ie SONG The See abo: 48 oe 84 “ 

atiG fee S: See Aha Mte  h ieee 52 + loppering 93 - 

1: Pn f aaa TR etn Tasers. fe 56 s 108 = 


The acidities in the above records verify the previous gross observations. It 
appears characteristic of A+B to make a very rapid rise in acidity immediately 
after twenty-four hours, while A progresses slowly and $teadily. Another trial 
of acidity is added by way of confirmation, although all run very uniformly, much 
as in the above record. 


Culture A. Culture A-++B. 
0 hours after inoculation skate tatens aie 18 degrees 18 degrees 
7S pal ak ee a eat see 24 32 
oN Feel rf Stabe Sa pe Tee 38 nf 56 on loppering 
ig oe errant sek Tae ates ~ 48 r 70 bee 
SG : SP nek Te ore eee 56 “ loppering 84 os 


VA ee _ Sept agree ons 62 ir 95 . 
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The more rapid development of acid in A+B indicates the same results obtained 
from the gross tests and also points to a more rapid souring of milk in the com- 
bined culture. 

The next natura] question is, do the lactic acid bacteria increase more rapidly 
in the combined culture A+B than in A? Many counts of bacteria have been 
made in these cultures at different hours during the progress of the changes 
going on, and they all plainly show a more rapid increase of lactic acid bacteria 
in the combined A+B culture than they do in culture A. At the time of lopper- 
ing, when the members show their greatest contrast, we find A : A+B=27 : 1614. 
Again, in another exhaustive count, the proportion stands thus: A : A+B=271 
: 1537. These counts again bear out what has been stated heretofore. 

It is also very noticeable that germs of culture B, as they develop in the com- 
bine culture A+B, die out completely but gradually before the 50th hour. In the 
first hours they predominate, but soon lose their ascendancy, leaving, however, 
a distinct influence in their wake and also a perceptible odor peculiar to this 
culture. 

If this associative action is borne out with other similar micro-organisms when 
grown in the presence of lactic acid bacteria, the significance is great, for it will 
have a direct and practical application to dairy operations, in the matter of pure 
milk supply, souring of milk, milk fermentations, starters, and their management. 
Before further discussion, I am desirous of ascertaining how far-reaching this may 
be, and this can be accomplished by extensive experiments only. The conditions 
must now be greatly varied and the various germs usually met with in the dairy 
must be tested in this associative function before conclusions should be drawn for 
guidance. 5 

Upon going to press we are able to say that two other micro-organisms have 
been met which have the same action as B when associated with this lactic 
acid bacterium; we have also met two others which retard the development of this 
lactic acid bacterium. Detailed studies will follow later. 


Department of Bacteriology and Hygiene, Jan. 10, 1904. C. E. M. 
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CAUCUS 1903. 


A caucus of the Society was held at the office of the President on 
Wednesday, September 9th, at 4 o’clock p. m. 

F. E. Skeels was made Chairman and I. H. Butterfield, Secretary. 

On motion, the Secretary was instructed to cast the ballot of the 
caucus for E.. Howland for President; S. Baldwin for Vice President; 
C. W. Young for Treasurer; I. H. Butterfield for Secretary. 

H. C. Guillott was nominated for first member of Executive Commit- 
tee; E. W. Hardy was also nominated. A ballot being taken, E. W. 
Hardy had 61, H. C. Guillott, 54. E. W. Hardy was declared nominated. 

For other members of Executive Committee, the following were nomi- 
nated without division: Frank Maynard, H. R. Dewey, H. H. Hinds, 
F. E. Skeels, F. G. Jacobs, W. W. Collier, Byron E. Hall, John Marshall, 
Geo. H. German. 

On motion, adjourned. E 

At the annual election held on the fair grounds on Thursday, Septem- 
ber 10th, the above named were elected to the respective offices named, 
each having 41 votes. 

M. P. ANDERSON, 
D. P. DEWEY, 
Judges of Election. 


THE FAIR OF 1903. . 

The annual fair of the Society was held on the grounds of the Oak- 
land County Agricuitural Society at Pontiac, September 7-11, inclusive. 
The weather was threatening, but no rain fell after Monday. 

The attendance was large as is shown by the Treasurer’s report. The 
exhibit was very large, the number of entries being greater than ever 
before. 
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ANNUAL WINTER MEETING OF THE EXECUTIVE COMMITTEE 
OF THE MICHIGAN AGRICULTURAL SOCIETY. 


Held at the Hodges House, Pontiac, January 13, 1904. 

Called to order by President Howland. 

Roll called and the following members present: E. Howland, Stephen 
Baldwin, C. W. Young, I. H. Butterfield, E. W. Hardy, Frank Maynard, 
H. R. Dewey, F. E. Skeels, F. G. Jacobs, W. W. Collier, Byron E. Hall, 
John Marshall, Geo. H. German, Eugene Fifield, L. W. Barnes, W. P. 
Custard, E. N. Ball, W. E. Boyden, M. L. Dean, J. E. Rice, CG. A. 
Waldron, John McKay, John A. Hoffman, and M. P. Anderson. 

Quorum present. 

On motion of Mr. Anderson, the regular order of business was sus- 
pended and reports of standing committees and superintendents were 
received as follows: 

The Secretary reported as follows: 


Gentlemen of the Executive Committee: 

I have to report a very large number of entries at the last fair. All 
departments were well filled and as most of the superintendents know, 
the stalls and buildings were full to overflowing. 

The total number of entries in all departments was 7,398. As a com- 
parison I give the totals for a few years previous: 


RVD ae og ohn Sea wen bn Serine, A eee aa 6,342 
ROT Pe MR ee ty BO he oe cee ee 4.914 
AO sea A OA ee ie ee 4,413 


» 


A detailed statement of the entries in each class and division with 
the amounts offered and amounts awarded is herewith presented. 

The total awarded is $13,818, and 50 diplomas. Of this amount $5,000 
is appropriated by the State and $491 donated by the American Short 
Horn Cattle Breeders’ Association. A few premiums remain unpaid, 
two or three small ones for which vouchers were returned from the 
postoftice unclaimed, and some in the horse department protested and 
not yet adjusted. 

I suggest some changes in the premium list. There are some classes 
of live stock in which the Michigan premiums may well be cut out, 
making but one class and increasing the premiums to some extent. 

The live stock associations desire that the rules be amended so that 
the same animal owned in Michigan may be allowed to compete with 
the open to all class also. ‘Their representative will be here to present 
the request. 

The matter of sales of live stock at the fair is being discussed by the 
Short Horn Breeders’ Association, the Michigan Premium Stock Farm 
Company, and the Berkshire Swine Breeders, and the matter will be 
presented to you at this meeting. 
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The Michigan State Grange passed a resolution at its annual meeting, 
asking for headquarters for meeting and entertaining on the fair grounds, 

An association has been formed in the Upper Peninsula of which Leo 
M. Geismar, Superintendent of the Upper Peninsula Experiment Station 
is Secretary, for the purpose of securing an exhibit of live stock, agri- 
culture and horticultural products, at the State fair. We should co- 
operate with this association in this work. 

The report was accepted and referred to the Finance Committee. 

The Business Committee reported as follows: 


Gentlemen of the Executive Committee: 

The Business Committee submits its report of the business: trans- 
actions of the Society, giving the expenditures in detail. 

It will be noted that the expenditures have been greater than in 
1902. Among the items that make the increase is rent of grounds, 
$1,143; booths erected, $818.76; work on grounds previous to the fair, 
$976. 82: pipe for farm machinery, $163.75; lumber, $537.83; material 
used in "1902, $152.09. <A total of $2,649.25 for labor and material, mak- 
ing with the rent paid, $3,792 more than the ordinary expense. There is 
on Land however of this lumber that cost $500—the booths cost $818. 76 
(which are reserved), pipe, $163.75, or a total of $1,482.51. 

The committee was authorized to expend a total of $2,000 on the 
premium list. The total cost of the premium list and distribution was 
about $4,000, from which deducting advertising secured, $2,113, leaves 
a net cost of the 100,000 copies distributed throughout the State about 
$1,900, and the advertising, other than premium list, $4,488.80, or less 
than in 1902. 

It is believed, however, that this unusual expenditure has so dis- 
tributed knowledge of the society among the people of the State, that 
the benefit will extend to the present and even succeeding years. 

It is the opinion of the committee that a large edition, finely illus- 
trated, should be issued for 1904, believing that its value will warrant 
the expense. 

The Business Committee have found it much more difficult each year 
to find attractions that would please the public, and be in reach of the 
limited amount of means we had placed in our hands for this purpose. 
We hope in the near future the Society will have a home of sufficient 
magnitude to call the eye of the State Legislature our way, and an 
appropriation given us, something near equal to our sister states. 


EUGENE FIFIELD, 
JOHN’ A. HOFFMAN, 
I. H. BUTTERFIELD. 


The report was accepted and referred to the Finance Committee. 
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Date. 
1903. 


July 28 
29 


No. 


OMNMOMEWNWr 


110 


93 


Amount carried forward 
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Classified Statement of the Business Vouchers. 


Account Winter Meeting. 


Mee. Dean, (expenses: a lake ncre acne rake 
He Ey mds expenses ie gis oe oie ances 
Frank Maynard, expenses............. 
H.R: Dewey. expensess .. 22.5.9 scien 
John: Marshall, expensés..:.-.......... 
M. P. Anderson, expenses.............. 
Kj. Ni iBall Sexperises: oN nice ese heer 
Waki. Boyden, expenses. oes) e,cte sete clene 
J; Hi. Rice; expenses: ket ie eae ies eee 
HE. Skeels; expenses.2 0.95) co beeen 
John A. Hoffman, expenses............ 
IL-7 W.. Barnes; (expenses... sein) octe ee a 
Bi Wi: Hardy @xpensesiod oo dines: then very: 
WiscP4Custandexpensest..cecscmr ce sneucsoeuct ern 
John McKay, expensesiir.. sess 2 snes: 
CrAaWaldronexpenses.s.)\--25 ie srehans « 
Geow Hy GernilanvexpensSes a. ays) scieh ee 
CEW | NOUne REXPenses,..65,4 crc onal wares, « 


Other Meetings. 


Cz Wi YOUNG JEXPEDSES erie ale ote oa 
ME Ls Wean tex pensesss cts tse sce ee 


IW. ; Barnes) €XPeNSes ox. lon selec oaiole Glale ete ete tal 
M.-P) Anderson; EXpenSesH sien cosets eens 


Eugene Fifield, expenses............... 
WiSE Ss Boy deny exPensesin aici aio tiene. 
John Marshall, expenses............... 
CivA® Wialdron, expensesnaent.nerde 
BH Eval Vexpensesit. 4aipa0s kone see gio 
lst lols leis xqams(esiacl sao eso occ0 o 
H.-R. Dewey; Gxpenses. ic. iis % ese sccm = 
John, McKay, expenses> nts. ..- sce wea = 
Frank Maynard, expenses.............. 
COW Young, expenses: j.ja neyrisae eer aee 
W...P. Custard, expenses. 2¢.0es sa.aacoerec 


Business Committee. 
Eugene Fifield, expenses............... 


Eugene Fifield, expenses and salary..... 
Eugene Fifield; expenses.....-.......:. 


Finance Committee. 


John McKay, expenses and salary...... 


Reception Committee. 


M. P. Anderson, expenses and salary... . 
185 I. H. Butterfield, secretary, hack bill paid 


Amount. 


a = 
WN POWhTURPNOROM 


_ 


_ 


No. & 
00 CO COUNT 


—_ 


_ 
NOR HWSO ONT Or Or O10 00 


— 


$39 
317 
27 


$55 


80 


03 
00 


$137 87 


144 45 


384 85 


55 80 


30 03 


$753 00 


July 
Aug. 


Sept. 


Sept. 


Oct. 


Mar. 


Apr. 

ay 
June 
July 


Sept. 


Oct. 


Sept. 


Oct. 


Sept. 


Sept. 


Sept. 


8 
22 
11 


12 


12 


11 


Amount brought forward 


45 
54 


‘106 


108 
112 


100 


Amount carried forward 
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Legislative Committee. 


C. ie Wounps Expensesons ¥.assuraieliiaalc so cepeee se 
bby, Skeels nexpenses. to Westview ieee ou aukieete we 
H. H. Hinds, GXPODSES TF. a teva aais sya wakes ures 
Fen eDewey, OXpenses.. 05. f.45.0 serait oe viaje ate 
Biygente Hitveldyexpenses: 0%. 5 c:s.sicc dei eleace Megas 


President's Office. 


M. B. Armstrong, assistant, services............. 
Bee Melony Pamela Saletiege | Areas ats g eyes: oe peta aie nigel ba 


Secretary's Office. 


The Richmond-Backus Co., Letter Press......... 
TeHeBiattertield ssundniest ince &. ens. ames as 
Grand Rapids Insurance Agency, Sec’y Bond..... 
IHeeButtertield secretanymiclerics sas. ss ote, os 
I. H. Butterfield, secretary, expenses............ 
I. H. Butterfield, secretary, part salary.......... 
VE del Butterfield, scare clerk: hires js.05. 95.45% 


C. O. Cowles, clerk. Se eae 


TEN Balle clerk. MER ee eee, fe atea eee 
Miss Mary Holser, (5) (sy 4g Seek ee ag ee aR 
I. H. Butterfield, secretary, clerk hire............ 
1g: Butterfield, secretary, pay roll, clerks....... 
1s Butterfield, secretary, balance ‘salary Epes hh 


Treasurer's Office. 


GoW. Moun, pay rolliclerke, i. ate ces ok a es 
OA WEMOUMO SAAT ty Acer Math ce sre neers tener es 
Oa W . Young, expenses. infe0G sy dae seccdcigoin 3.020 


Cattle Department. 


W. E. Boyden, expenses, salary judges........... 


Horse Department. 


C. A. Waldron, supt., paid judges and assistants... 
C. A. Waldron, supt., salary and expenses........ 


Sheep Department 


D. 
C. 
H. 
R. 


PDE Wey IUGSO. unas. ae en ale oo dave oh se a 
CeWormej Ud ge was i. sii tee aes asec noes ans 
Ri Dewey, supt., expenses and salary......... 
Sn ohaw, JUGEE,, EXPENSES: 0.6.6 ea ele no cnet Oo 


$103 


vilettet et" sa'4 (sl elie, es a0) (0! a) w Te) ©. 6) we) els Va|,\ehck, 0: .e! (ey avin nian eget al/ed ie 
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$753 00 


65 59 


118 00 


620 41 


103 28 


73 2D 


O28 


$3,157 40 


Sept. 


Oct. 


Sept. 


Sept. 


Sept. 


Sept. 


Sept. 
Oct. 


Sept. 


10 
11 


11 
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Amount brought forward......... austen CLT ite nee See one 


133 


188 


105 


Speed Department. 


Hu-G) Hess; time Snnouncer +)... cue ek eee 
American Trotting Association Membership...... 
Speed purses, paid Eugene Fifield, supt.......... 
Eugene Fifield, speed purses.............ce00e0. 
Eugene Fifield, speed purses.............0.00+6- 
Eugene Fifield, speed purses... ......-.0.000050 
Eugene Fifield, judges, care of track, etc......... 
J. F. Rundell, assistant and expenses............ 
Geo.'S." Ward, clerk,\ speed 21, -hicne gp aise Se ciate eaneie 
Samuel’ Kerr, judge exaacinseci parece ee ete araeceie 
The American Sportsman—advertising........... 
The Kentucky Stock Farm—advertising.......... 
The Home Review—advertising...............¢. 
The Western Horseman—advertising............ 
The Chicago Horseman—advertising........+...- 


Swine Department. 
Le W, Debwart} Geers voc 5. ceva citreus! s pee ex ee 
L. W. Barnes, supt., expenses and salary......... 
Poultry Department. 
C. A; Waldron; supt., paid Judges... 1..2n-se ese 
Daniel Thomas, assistant superintendent, salary.. 
Farm and Garden. 


W. Hardy, supt., expenses and salary......... 
Ae, GAN SUCRE cists a cuetors there eal oy nace rae Ones ede aah el 


E. 

M. 
Dairy Department. 

John Marshall, supt., expenses and salary........ 

M. B. Armstrong, assistamt. 02. cine iea <td stone we on 


Farm Implement Department. 


John A. Hoffman, supt., expenses and salary..... 


Vehicle Department. 


J. E. Rice, supt., expenses and salary............ 


Main Building. 


Reed, assistant, Expenses)... sec c.0c site's o's 


Bek. 
F. E. Skeels, supt., expenses and salary.......... 


Art Department. 
B. E. Hall, supt., expenses and salary........... 


AMOUNT ICALPIEd LORWALG cc: ciclo ee reletele ieteaste ole) a eleba ret si 


$61 
3 


18 


55 


$3,157 40 


5,606 86 


79 55 


55 00 


71 51 


64 85 


109 18 


52 55 


63 47 


90 33 


$9,350 70 


Sept. 


Sept. 


Sept. 


Sept. 


Oct. 


Oct. 


web 


12 


11 


it 
12 


th 


1904. 
Jan. 11 213 
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AMOUNT LOUOIU SOL WALC.: sc, 0. c/arechiele'e nes 0. a'ucnie,a 0 wale dass sree veo 


182 


47 
85 
114 
122 
212 


115 


81 
84 
86 


95 
127 
129 


106 
194 


198 


98 


Amount carried forward 


Needlework Department. 


Mrs. F. E. Skeels, supt., expenses and salary...... $51 43 
Horticultural Department. 

MeL Dean, Supt... CX PCNSCS x. <0'. 0's arscdyyeis, ave, wisi ss $4 88 

Ce AO Ge MS siete oils Sava ars Gis, de Solos ox al ove ves « . 40 00 

M. L. Dean, supt., expenses, salary, judge, etc.... 83 63 

Pontiac Cold Storage Company, storage.......... 25 00 

I. H. Butterfield, paid Anderson (plates)......... 6 50 
School Department. 

Frank Maynard, supt., expenses and salary...... $53 72 

Gate Department. 

W. P. Custard, supt., pay roll gatemen............ $284 02 

We Ps Custard: supte sex ClSeSirraicistesstels os, cook, a ore ons 16 79 

Wi. Be Custards stpti, Salary ors ss aie onscaie ‘ous mioesroye las 30 00 
Police Department. 

BN. ball, supt.; police: pay Tolle. 2 ocscce coe as $591 85 

K. N. Ball, supt., expenses and salary............ 50 62 

E. N. Ball, supt., balance pay roll............... 26 00 

Marshal’s Department. 
H. H. Hinds, expenses and salary............... $47 86 
Hugene: Fifield; use’ of horse. i 256. elile css oe 6 5 00 
Privileges and Concessions. 

F. G. Jacobs, help, assistants salary, etc.......... $370 87 
Forage Department. 

H. G. German, supt., expenses and salary........ $38 50 

Postage. 

I. H. Butterfield, secretary, stamps.............. $26 3 

I. H. Butterfield, secretary, stamps.............. 50 00 

H. A. Wycoff, postmaster, stamps............... 100 00 

Gaw: .¥ oung. treasurer, postage. io.i0s 4.6 eds bees 8 35 

Eee MAM, POSbARC n.d c ates edie die bscya vis ocs'in ahs 70 

Brake Maynards postace. ste ctic i. c. ae 825 sist eue ese - 3 24 

I. H. Butterfield, secretary, postage.............. 103 80 

BEARER GeIS,  OMAE Dace es sno od ss nos oa oad w ofan 4 72 

Biivene PaieGld POStar es sie £5 wists oc einie/s'eie aie.) wae 10 00 

C. W. Young, treasurer, postage..............00. 3 00 

I. H. Butterfield, secretary, stamps.............. 27 00 


i 


287 


$9,350 70 


51 43 


160 01° 


53 72 


330 81 


668 47 


52 86 


370 87 


38 50 


337 11 


$11,414 48 


288 


Nov. 4 
1904. 
Jan. 11 


July 29 
Aug. 29 
Sept. 10 


12 


Amount brought forward 


Amount carried forward 
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Printing and Stationery. 


Bares, Crosby 2@ompany. (CUts=s-. o-e. sans ee oe 
J. H. Butterfield, secretary, rubber stamps. . 
The Berger Engraving Company, electros........ 
Joseph } Mack Printing ‘House, blank vouchers. . 
E. M. Weatherhead, letter heads. . Be eer) 
Jee Butterfield, secretary, (cuts a0) case halen 
Oak County Democrat, speed cards and stickers.. 
Commercial Printing Company, env pone SA RCS 
J. H. Butterfield, secretary, sundries....... 
Robert Smith Printing Company, env relopes ‘and 
CIRCUITS sy da: Vesta aa ae ee a ee eee eee 
C. W. Young, envelopes and printing.............. 
Union Print Company, envelopes and labels....... 
The Detroit Free Press, button tags....:......... 
Fair Ticket and Supply Company, entry books..... 
Pontiac Publishing Company, sundry printing..... 
Pontiac Gazette, Sundry, primtines >. .\>. se... ac 
Coke “Gregory chickets 205 aa eg pian See 
Commercial Print Company, envelopes, letter 
1 AVGEYG PNT o Kooy nen or eaK, come tomes cen ma eM eee Rode ty 3 
J. H. Butterfield, secretary, circulars and stamps.. 
I. H. Butterfield, secretary, tubes, electros, etc... . 
J. H. Butterfield, secretary, stamps.............. 
Fair Ticket and Supply Company, tickets........ 


I. H. Butterfield, secretary, sundry bills paid. phnics 


Advertising. 


Barnes Crosby Company, half tones and electros.. 
J. H. Butterfield, secretary, paid sketch.......... 
F. B. Howlett, solicit advertismg..........:..... 
Joseph Mack Print Company, electros for blotters. . 
The Berger Engraving Company, cuts........... 
EK. M. Weatherhead, prospectus and cards........ 
Barnes) Crosby, Cot, half tomes pc-mis eke oe ciel 
Commercial Print Company, blotters............ 
I. H. Butterfield, secretary, paid, advertising..... 
Robert Smith Printing Company, cloth posters... 
S. 8S. Crohn, advertising in pamphlet............. 


I. H. Butterfield, secretary, paid solicit advertising. 


Cl W.. Young, solicit advertising sie. eo .kes ae 
Robert Smith Printing Company, premium lists. . . 
The Berger Engraving Company, cuts and electros 
C. D. Cowles, distributing premium lists......... 
Johnson, Randall Company, fans................ 
Morrison Printing Company, cloth banners....... 
The Redman Distributing Company, distributing 

AM VertisemMeNntts ai oc Wetick es a A aehets = Sea sta eee 
The O. L. Elston Company distributing adver- 

Gisements: }4\0.the chi eue cee ee mete eae eee Me 
J. H. Sanders Publishing Company, advertising... 
Cal. M. Gillette, distributing advertisements...... 
Union Printing Company, advertising........... 
F. D. Eddy & Company, distributing advertise- 

TMVOTUGS Lado catia, ts Sodictad paysbep nae ey heal te Uiomenens el eat els 
Wm. Walter, distributing advertisements........ 
Lyons & Company, distributing advertisements... 
‘The'Gleaner ad Vertisin oan. nserver eae 
Joseph Mack Printing Company, hangers......... 


G Ghee 0 @ 06 cree as wo (ee ie 6 e's © w us 6 Sep se lee fee ase 


$11,414 48 


485 21 


$11,899 69 


—o— oe 
hor bo Orb 


Oct. 5 


Amount brought forward 


68 
69 


Amount carried forward 
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The Detroit Free Press, car banners............. 4 
H. M. Underwood, distributing advertisements. . . 19 
Barnes Crosby Company, cover, cut, and _ half 

GOMES SL ALaa TTA aces oh ce omen Beret da chia ch chyey Shane 90 
H. C. Devlin, distributing advertisements........ 2 
The Milford Petry Company, elect. car advertising. 115 
J. E. Rice, distributing advertisements.......... 2 
M. P. Anderson, distributing advertisements...... 3 
W. E. Boyden, distributing advertisements....... 1 
John Marshall, distributing advertisements....... 5 
Edgar Noble, distr ibuting advertisements........ 27 
C. D. Cow les, distributing advertisements........ 2 
John McKay, distributing advertisements........ 5 
Reve Lyman, distr ibuting advertisements....... 13 
Eugene Fifield, distr ibuting advertisements...... 15 
G. 8. Ward, distributing advertisements......... 2 
E. N. Ball, distr ibuting advertisements.......... 6 
I. H. Butterfield, paid distributing advertisements. 26 
Peninsular Engraving Company, electros........ 7 
Evening News Association............000: Ses 219 

S. 8. Cornell, distributing advertisements........ 9 
Flint Daily Journal, Ay EMbISudOer <r ciyae ty -seleee tas 16 
The Michigan Sugar Beet, advertising............ 8 
Detroit: Journal advertising” sec cf. bbs <5 eiclo tye ats 150 
Commings & Balch, adv ertising. ECA el a Noe 8 
Daily Abend Post, adv ENLISING Rise ters Salsas 24 
The Detroit Free Press, adv ertising BOR era Se 132 
Patterson Bros., Holly, ‘adv ST UISUNG haya Ae ra ees 10 
Lapeer Co. Press, adver RASH GRe eer ei peat ions nraes Saket 10 
The Angelus, advertising BPD ee AEM AE ese Ni, Ae ey cs 25 
Pontiac Publishing Company, printing and adver- 

PLSUIN OV vara ene Cn ee Pena ech aap ah sg Pep tae as AINE Be 197 
Pontiac Gazette, printing and advertising........ 48 
The Geo. M. Savage Agency, advertisements in 153 

FOSUO CTS nent awustieny red sluicbas nop umtan eo WN, She, ABR Fee 250 
Robert Smith Printing Company, printing and ft. 

Gide PBEM MSGS fae aks eh as ace Bescon hereto ake 279 
Courier Herald Company, Saginaw, advertising. . 8 
The Detroit To-Day Company, adv ertising....... 48 
Detroit Legal News Company, advertising....... 9 
Holly Herald ad vertisitig ic: pce oh sistas ays aie tial leg 13 
Mrs. F. E. Skeels, distributing and advertising..... 9 
I. H. Butterfield, secretary, paid D. Lane........ 2 
F. E. Skeels, distributing advertisements........ 3 
I. H. Butterfield, secretary, paid bills........... 8 
Saginaw Evening News, advertising............. 16 
Michigan Farmer, advertising fe SRE EN Coys 90 
Brett & Arnold paper and advertising.........°. 10 
I. H. Butterfield, secretary, bills paid............ 85 
I. H. Butterfield, secretary, bills paid............ 74 
J. H. Butterfield, secretary, bills paid............ 9 


Gie) we) 6 © ee «aie © 0 ee, e 0 6 © ©) .6) 060. 6 6 6 @ © «ee 6.0 


289 


$11,899 69 


6,551 80 


$18,451 49 


290 


Mar. 
July 


Sept. 


Oct. 


Nov. 


Jan. 


June 
Aug. 
Oct. 


Jan. 


15 


Orc O1 


16 
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Amount brought forwards <)..\.<<<~ exes Sein eenieete Pee eee we 


General Expenses. 
22 Eugene Fifield, photographs...............0s00: 
48°" B:- HE. Hall, expenses: Maccabee. <. ini. 6 oss ces ws = 
123 S.S. Crohn, entertainment bureau.............. 
124° Pd... Stuart&-Co., straws so. 2 foe fee aioe Oeiere acoue 
130 C. D. Butterfield, assistant phot. and attrac....... 
162 Michigan Fish Commission Exhibit.............. 
163 Waite Bros. & Robertson, sundry material........ 
175 E. Michigan Asylum, rent of barn................ 
200) hi sHlowland-rentior onicessms eee tnen tie neces 
217 I. H. Butterfield, secretary, paid J. S. Stone..... 
Buildings and Grounds. 

18 Oakland County Agricultural Society, material.... 
19 Howard Smith, balance bill painting............ 
20 Oakland County Agricultural Society, rent........ 
46° Chas; Durkee Jr= team WOrk...\scose ceils eee oe 
54 FP Si keels\ pay rolllaboren circ ee aeiere tole ole 
57. Detroit United Railway, cinders..............6. 
iv Detroit Mull: humiberza sternite oasis tee ereniene 
74 +¥F. E. Skeels, pay roll, labor...... Ae MS ay 
107 Kurene Hittela limber ty scetrelevee aes cecers here takece 
117. HS Howland ft. paid on stone ssc .atciesies ees 
125 ORE. Skeels, pay. toll, labore ee sn se series 
131 I. H. Butterfield, secretary, paid labor........... 
132 5J..Mebaren, painting TOOT tic <cen es ase & ae ates 
134 Case barbletty won OneTOunGse. seen kinatir sor 
136 Detroit Bag & Manufacturing Co., decorating 
Cents; B1lNS! F6lC. s,s aeons eee teho ie 

137. Howland Manufacturing Company, stakes........ 
156 Onyx Paint Company, paint and oil.............- 
170° KE. J. Hallett, pipe and material............0.... 
laws: Corwin slumber. secs acs ces somes iets betes 
72 eNiilis: Bross)lumbericvne ot are cles cee eee ere 
175°. Michigan “Asylum: ‘cinders st. s ots nalensiel ce shots 
178 Pontiac Ice & Fuel Company, tile...... ........ 
184 <2. Skeels. pay roll) laboreco2s is coi. aslece . 
191 I. H. Butterfield, secretary, ft. paid lumber...... 
192 I. H. Butterfield, secretary, laundry cloth........ 
196 E. Howland, cinders. stone, paint.............-. 
203) SR 7J2Poole. lwmberta:semecccate einen siete tee 
197. 2G», Jacobs *WOOLUS. mrss ko tere ooo ee eee aee 
199 “FG. Jacobs; paid labor billshy. x. ase oes : 
208 Oakland County Agricultural Society, rent....... 
185 F. E. Skeels. supt., services and express......... 
217 I. H. Butterfield, secretary, paid Durkee labor.... 

Telegraph and Telephone. 

ao” TE: Butterfield: <2 sritc2: canta nip Pelee erent ee 
64 Doh, Skeels;ecet sos bs oe te Ue eee eee ate 
167, W. U- Telegraph Company, bill 2. \/. aire ct o's : 
183 Michigan Telephone Company rent and service.... 
195 2-C2 WrlNoune eb ila ee maine isn eet sraerateeenene stave isco 
216 I.H. Butterfield, secretary, bill paid............. 


Amount carried forward 


oe 68s © 6.6 06, a ols eles © 6 6 ©-6 6 One pee © 


$18,451 49 


1,050 31 


5,908 26 


26 24 
$25,436 30 


Sept. 


Oct. 


Sept. 


. dl 
. 24 


10 
1 


11 
12 


Amount brought forward 
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Freight and Express. 


I. H. Butterfield, secretary, bills paid............ - 


American Express Company, 10a 2 eee Sy Aer era ne 
American Express Company, bill.............., 
I. H. Butterfield, secretary, bills paid........... 
American Express Company, bills paid........... 
American Express Company, bills paid.:........ 
American Express Company, bills paid.......... 
C. W. Young, ft. paid 


(is a) a 6) 0 mab 0.6 @ lee «6 © 8 «pi 0./a\\e les 


Diplomas, Ribbons, Badges. 


I. H. Butterfield, paid filling diplomas........... 
Waite Bros. & Robertson, ribbons and buttons. . 
Armstrong Regalia Company, prize ribbon and 
DOES Met aealce sgt ciate ta ctna are, tines uae & aycanie lacunae sh 
Armstrong Regalia Company, two badges......... 


Attractions. 


Ha CxMeviing natlitarys Grill: s2.c.te is.2) cue nce a 
NOM SSE DT EV ET Clb eo iee ass sake lect orwha, 828 o erer eben Oe 
MhesKexos RolleriSkatess wis d.c.ctors coleis otacie.sy dhvte 
Edw. Musliner, sheep and pigs..............+5+5 
Mrs. Frances Dack, spinning wheel.............. 
Bor irall “Maecabee Prine. 2. Pde ice ee 69.037 sacs 
Coe Turk. fire pbeams sss ayticecic austen Sk eles 
I. H. Butterfield, ft. fire teams paid............. 


Music. 


Oakland Light Infantry Band, band music........ 
KOT Mo Band sband IMUslew ss «ts seats ener + 


Sundry Expenses. 


I. H. Butterfield, secretary, expenses paid........ 
I. H. Butterfield, paid Seeley premium 1902..... 

Tn Butterneld, bill tile (O02 ii oai:5 aie vtec din oe 
DE. Dewey dee clechion. a saic ieee’ « ovine oo 
Cs Walters DROLOSTAMUS. oo cass sh xiao cw see «2 otc 
Bsr, JEL CRORES. hn Pers sins stairs erlene oro’ ele a om 
Bay City Hardware Company, ticket boxes....... 
Union Buggy Company, harness for PRC ep ayei-ni 2 
Arnold & Fregard, robes and whip for prize........ 


A. C. Adams & Company, furniture for president’s 


C. E. Walter, printing photographs.............. 
I. H. Butterfield, secretary, paid L. Newton prem- 
MOR OU sete pees Whats il visio os wecksc angie cavelSes nt bce 
I. H. Butterfield, secretary, sundry.............. 
Geo. Bird, damage ROEM ys ot ooo hoa ya's Bret oe 


I. H. Butterfield, secretary, bills paid............ 
I. H. Butterfield, secretary, bills paid............ 


107 
1 


Ce 


291 


$25,436 30 


118 47 


151 70 


1,667 80 


322 00 


247 83 


$27,944 10 
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SUMMARY. 

DVM DEUTVE EATS ug Ye ade eae Gh N it Galt ile, Aram italy maak cha meet Aragonesa anerie  a $137 
Mthemimeetames. ye ceccy.cais & eikietele mlowe us teste ie nee ele ctial Panel TM Onan abate enya cia let cazi 144 
PBTISINVESS] C OMMATMLTTES 3h Me tases taeuee nee 4 chie@ i eoiatenc one ohale a eee ma nena tins Dae ae 384 
DINAINCS) COMA EECE Seams vena eve Needs ale leoe alate atatcher eee tee ee nase yt emg 55 
eee ulom COMMITTEES. tint Wis Sah aiSi sense ye a. a ulate gS emia ant a ota cE lee 30 
errant ve Commer nbeee nese i Akers ale ata Gain ee ee cena eI etter es Marae as Te 65 
residents Omice ye ses ate ceeds soeth Ceca sacemevane acasreute wa er teNs aise ars iat stage ages eae nn eee ne er 118 
PIRCRERAR VPS RO ICE. site eect Miedo hs Gale sea ty oe Cem ibtote la 3 Mahe ge ane Mea eras Cee ea 1,326 
BRT EAS IM ETIS N OMLGEK cela soe, RUS Wo Sahl eens ie by ieee tetek Geeta OMe fee SE cSt eee eee Rammer Rs cone ence 620 
Seem CIATLTICCTID 221). iy heijayel" Vie we a a whee ate tip is celoed acne nt oy Ries ote lt ete enue cea 103 
Ramrmaee MEDALLION 57.2 et yuo sfeitos evenni> ote Dene Sore eRe cccahe whale sp ete ne ecto soe ane Ree 73 
Sue o)] DE OPM CIO Re SR Oe eros Une ieno. 9 poke Nhe Ric ere ae ese i ASacd oe marr 97 
SSAC MEH AT PMACI Le). cto Xe owtinloie telat once aw ine wegcd ese ianetects) set ene eye carta eee Ns 5,606 
PE MEP ALE MISHG =.c0e) Soo iayc ic] Sa tank's Pane OPE eaten) Saclehe AIR og ous nce iba are 79 
PLCS CMC DAL UIMOIE 11/2 uy ataeyetshalocs inset tate pres ic sezeue:« kale ita oly chap acer eur 55 
Marmacand Garden, Department: Sedan Weeeie<js wor cre cucle Sted eraniena st Mertave Pa cua as Cal 
[Demin f Oey ovenrin da eyal We crpe  stye teeb ie DOF Zhai aythA eS OlnO END lolbeclotia oiGiqeolb ct gigsua-dcrorall'4 co 64 
Hacmirmplenient, De pARunTemh A500... te ems onatete hee Niaisen siesta s JGR > ape eae Re 109 
Nieracle Denar tients .5 06 cis chides cote ees cond ah ae a mae) atte neces eee 52 
Manufactures, avai lolly, frcela2 oltre cccus nes) esa sian Geetecs Gp ere ely arelsiesete women tet 63 
POE PArhITelh. © oct. S-mia sd aes ee ie ce eke ale coh tot RI SER earns eee 90 
Merdlework” Department... ct aso oak sche uw asia ta sea arenle poate eat eae padre 51 
PAEMICMLITe AC PATtMMENt ss. o Noie seals poe Bio etotoltohds + Beam cts os pce he oes Coe ae 160 
BLA MC VALLIIEMD. so tik. oso gions os Siegler mie ath ele Pian ans eee eS Tarot 53 
Ree SOA LCIN Gs Sac Oe Sh Stave Ue Wa Sesea ees Sete te eee ALAS ee ape itr cen ee * 330 
ere OAL LIICI Gs osc. vos sien) ctoee ae ek ee eG era ea See, wae Aue Mikey gel wen Aa ene en 668 
eametral ae We parbIienib 5. \had.p~ as atarcvae ak etal werk eee cha ote genie anahe 2 Mivttrae Suara eres 52 
Heringlesen An CON CESSIOIS is-dilsa's W's esa sot eey Wa Se se ot NSS cheng Mnrg. ageu sensory Meas 370 
feng te SO CMAN MAGE 2 a honl, soho hte de bo che danells ecb ooh Mew Naar ae SOM calle oe eT a 38 
LER UG BE Ob UG nent Sate Re Mir Bb aOR TPAC NAAT len, Skcadensh ee ade Aad prem U car sc 337 
PMSA Ste CLOMCLY cnc sei «cade ule wid eMedeue tials Ste oil ahaa phabacensse ts 5 ane enemas 485 
PERT MSUERO G1. ahah AA eo rare te adie ccheis orateae tel ctuhd «omen ane arts iyiali an earn 6,551 
GREET AIVER I EBSES 000i ake axis eee a peat nie tense aha meen bi vane unt Reel OP ourmeat arena Tee 1,050 
1 Bybuile bhhavegsyren etek earyoy phere Isis Are ar UREA ih RCI ier clsva oie cupiou eb. ctoed OI aio ciao ay cap oa © 5,908 
Miclenhane ane telesra ple sn clae tgs a> cy ctellen ns ok as yaya ieee eae PO Ss Str 26 
neta ANATEXDLESS hy. wcalags, ess Gere sickarc ear Oo meee eed) a eTAP Satan hae epee ree ee 118 
Piplornas, sobous: and (DAGBES. |i. jc hic lacie Soran «arate ere epee ares Peery et nee 151 
BATHE AC ULONSE tices ea ee cioiacts Waele ge dad ohctate la Re IETS rertaons ne enatrans rah one ROTEL Aye Pelee Seen 1,667 
UN OSTIOG: 0 sn tiene eon aia era Na a re MS TWOP art Ae sama oe OI Pieri nae ict Moka gta ae tir AA 322 
SOME Y NER POISED oc c%e dia sic aicrdoete due ers miko okete 1ayeNotame ey eure Rtas statin: Alege Nemrdeaetele cme aeg 247 

FRUGAL esos ny Se ee dk oe SRE Oe A TREO Boe ise ape teeta tects CAME eae EOE $27,944 
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To the President and Members of the Executive Committee of the Michigan 


State Agricultural Society: 


Gentlemen—I have the honor to submit the following as my report for the 


year 1903. 


Ae Se POO. ASO HAGE eran cy nk Nahe as sass eter oesuera etn « $13,601 80 
Receipts during year— 
Generalzadimissionsencionesa etolon ha dite cue Sele 18,458 75 
PRATER ROU UNI a se cia eon aia oes en la eee 9,434 75 
Grandstvandyocett te ees oP tarts sacs 3,485 75 
IPrivalepesierers te ine tok eee etalon crt ae 4,150 51 
DEIR EEC UAL YW yates ote aes WINES Gor!a erie aca Rake 3,676 10 
CCU ae tee ie a AN ca tnene es & slits ek eons aun 3,225 36 
SLES) 21) 0) 0) 0) HOI ore ye en Ol ANO tomne Oe aoe 5,000 00 
Memberships sold by treasurer................. 140 00 3=47,571 22 
Pmt rilirre tart meta shea cpa Tuctgty Hecate Oem cle Steee putters) ss $61,173 02 
Disbursements— 
Business. orders: Pads «eee ais. Wek oa a Ov Leah, gee! OG 
Premium yQuehers pads 0s sali. wea oes oe 13,776 83 41,758 89 
ariel O04 Iw Oashon. Mand saet.checeakio, Sein oases oars $19,414 13 


Respectfully submitted, 
Signed, C. W. YOUNG, 


Pontiac, January 13, 1904. 


Endorsement of the Finance Committee. 


We have examined the above account and approve the same. 
JOHN McKAY, 


Signed, 


Treasurer. 


HB. R. DEWEY, 
G. H. GERMAN, 
Finance Committee. 


CLASSIFICATION OF ENTRIES WITH AMOUNT AWARDED. 


Fruit, canned goods and flowers................. 
SEAMS TVONICS Soc. PE ai eeetee? Vet oie eR ae aia fais ra) oo es 


sNotaleter- ee cua i eek ree ae ae er 


Entries. 


14 Diplomas and 


Premiums 
awarded. 


3,893 00 
1,158 00 
2,632 00 
1,563 00 
926 00 
460 00 
398 75 


$13,818 00 
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REPORT OF EXECUTIVE SUPERINTENDENTS. 
CATTLE, 


Mr. President and Members of the Executive Committee of the Michi- 
gan State Fair: 

Gentlemen—As Superintendent of Cattle Department I submit the 
following report: The exhibit as a whole was a very creditable one. In 
several instances the Michigan exhibits compared well with exhibits 
from out of the State. Although somewhat crowded for room, all seemed 
willing to crowd up all they could and through the prompt action of our 
Business Committee in putting up the large tent, and the courtesy of 
Steward Smith of the Eastern Michigan Asylum, we finally got quite 
comfortably settled. 

At present I believe there are no Devon cattle bred in Michigan and 
the foreign exhibit seems to be deteriorating; I would therefore sug- 
gest that this class be dropped from our list and a class for Polled Dur- 
ham be substituted: 

All of which is respectfully submitted. 


W. E. BOYDEN, 
Superintendent of Cattle. 


The report was accepted and referred to the Premium Committee. 


HORSES, 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


Gentlemen—As Superintendent of Division B., Horses, I would sub- 
mit the following report. The total number of entries were 258, divided 
as follows: 


Stand anrdeOreds canis wieyevele efsiersis 43 ING VAanNen G0) le enomod no ceseadodoU St 9 
MOA ASTOR San castsca tacts cliswelele @ieletanels ereicvens 16 Hackney, | MAGhisam wvseesterctacs enecersters 9 
(CRIB EG en BRNO PO ASE OOO ROO OTORLe 23 Percheron? ODE jc aiercassctetenetorsteretens 10 
SSAGCUICR peta cretsie ce, creis eaislecinse euevervele.e a's 5 Percheron, Michigan ............. 13 
PAE WOT tere ceo tho.c) noe Wekekel oltre clevemioterere 62 Clyde or Shire, open......-...se0% 5 
(Glevelan GB ay rae sieve acto ston vintexenahetesels 0 Clyde or Shire, Michigan......... 7 
Hrench Coach, “OPC: . .. «ue clsieles -10 2 Gradecd Tart warcscnre eoterssenele ale repoke 43 
French Coach, Michigan........... 3 Shietl amide Jip eysiege terete ers ciate eres everett 8 


The quality was good but the numbers in the coach and draft classes 


were small. 
Cc. A. WALDRON, 
Superintendent of Horses. 


On motion, the report was accepted and referred to committee. 
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SPEED. 


To the President and Members of the Executive Committee of the Mich- 
igan State Agricultural Society: 


Gentlemen—As Superintendent of the Speed Department, I desire to 
submit you -the following report: - 

Our free-for-all class for trotting horses did not fill and we did not 
have to pay the purse. 

Receipts and disbursements for this department were as follows: 


Peay CO FOL: CRIP ANCE MONEYS. 655065. 4 aiviins odnia arevel tssa'ie ss iels a's $2,550 00 
MeeCIWOO’ LOP SEOTE. CALUUPLIVELCLO Ss. .o see od ste setows bp ee ha: sre 116 36 
Received for pools ..... Bee ie shia: wh creas las oe mre & AG eioeet Vega es wa 409 00 
meceiyed, receipts from. grand Stand... 6. ..o 0s eset oie wen sine ose 8,485 75 

$6,561 11 
Attractions, including fire teams and Maccabees............ $1,632 80 
PAO MEBCMCT IN LIIR. LET CLASSES —iie « Sce's ors: s: 00 o'ely.¢ arse 30 sae oo ieee 4,800 00 
ip ceiier MUCK TOP LOU get. s ces ah ease xen aia Odea otis Side was 50 00 
Re migle SIM CL rALIAN Oh [ICC e aie Oe 6: a-acsen noha cc 078s ales cid re wlater aos 75 00 
Geo. Ward, secretary and advertising, oo: 10. 6660 cee ee nee 162 95 
PRET TL TO WIS or heats oes oSece ayecuid wig ain Sahai Pes MA ree ee er ee 25 00 

$6,745 75 


We had a very successful meeting. Our races filled, with the excep- 
-tion of the free-for-all trot, which we did not expect to fill when we 
offered the purse, but did it so that no horseman could say that he did 
not have a place to race a fast horse. 

Our starting judge did remarkably well, and our judges of the races 
did all they could to show they meant to deal fairly with the horsemen 
as well as the public. 

Mr. Nealy, driver of Nellin Online, was fined $10 for laying up the 
third heat in the 2:14 pace. Mr. VanAuken, driver of Minaloyd, was 
fined $10 for laying up the first and second heat in the 2:14 pace. Driver 
of Glen H. was fined $15 for laying up the first heat in the 2:25 trot. 
After he was fined he immediately went on and won the race. 

We believe we have reasons to congratulate ourselves on the large 
success of our meeting, and I think the success was due largely to the 
amount of purses we offered, as several meetings were declared off and 
not a success in other towns. 

I would recommend that we offer for our races the coming fall not 
less than $5U0 per race. 

Respectfully yours, 
EUGENE FIFIELD, 
Superintendent of Speed. 


On motion, report was received and referred to proper committee. 
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SHEEP, 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: . 


Gentlemen—The exhibit of sheep for 1903 in all the different breeds 
was of a high quality and would have done credit to any state. The 
general result of the exhibit was a great success, both for the breeders 
and the Society, and I can see no reason why those who desire fine 
sheep for breeding or other purposes should go outside of Michigan 
for them. 

The entries were 1,120. Amount offered in premiums, $3,166. Amount 
awarded, $2,632. As to full detail I refer you to the report of the Sec- 
retary. 

The judges in this department were men of high character and attain- 
ments, doing their work with due consideration, without fear or favor. 

H. R. DEWEY, ‘ 
Superintendent. 


SWINE, 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


Gentlemen—The exhibit of swine at our fair in 1903 was a record- 
breaker in point of numbers and good in quality. 

The total number of entries in all classes were 673, as against 591 in 
1902, and 638 in 1901. 

Several fine herds came after our pens were crowded to the extreme 
and were returned home at no little expense and disappointinnt to their 
owners. 

We did ihe best we could under the circumstances, but it seems evi- 
dent that we must have more pens provided for swine, and should have 
a more convenient and suitable place to show. Exhibitors were very 
considerate and good feelings prevailed. 

Respectfully submitted, 
L. W. BARNES. 
Superintendent of Swine. 


Moved the report be received and referred to committee. 


POULTRY. 


To the President and Officers of the Michigan State Agricultural Society: 

Gentlemen—In making my report of the Poultry Department of the 
fair in 1903, I would state that the exhibit of poultry, etc., was very 
fine and above the average, cons.dering tie large exhivit. There was no 
sickness among the stock, as there was in 1902. 

A large number of poultry breeders sent their stock but were unable 
to stay themselves longer than one day and [| had their stock returned 
to them before I left the grounds the last day of the fair and all without 
a loss or a single complaint from any person, and I might say that the 
reason that many fanciers and breeders showed their stock this year 
was that they were promised ribbons in the place of cards. 
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I have inclosed a list of various breeds, also the number in each class. 
I would recommend that the poultry house be enlarged and a better 
ribbon be procured. All of which I respectfully submit for your consid- 


eration. 
DANIEL THOMAS, 


Superintendent of Poultry. 
The report was accepted and referred to committee. 


FARM AND GARDEN PRODUCTS. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: ; 

Gentlemen—The. exhibit in Division F. was fully up to former years. 
The total number of entries for 1903 was 385, and the entries for the 
year 1902 wus 307. Total premiums paid last fall, $460. 

I would recommend a general revision of at least a portion of our 
premium list for this Department. 

Respectfully submitted, 
EK. W. HARDY, 
Superintendent. 


Accepted and referred to proper committee. 


DAIRY, BEES AND HONEY. 


To the President and Members of the Executive Committee of the Michi- | 
‘gan State Agricultural Society: ; 
Gentlemen—As Superintendent of Division G., Class 52, 53 and 54, 1 

herewith beg to report as follows: 


isntries in creamery butter, 12, amount awarded...... $89 95 

' Entries ‘in dairy and point butter, 88, amount awarded...... 64 92 
Entries in cheese, 38, amount awarded...... 144 88 

Entries in bread, cakes, ete., 56, amount awarded...... 47 00 

Entries in bees and honey, 9, amount awarded...... 52 00 

POA Oe gone, Cea ne pose es 153 $398 75 


The entries in all classes were above the average in quality. 
There was also a large display of dairy utensils and implements, par- 
ticularly in cream separators. 
Respectfully submitted, 
JOHN MARSHALL, 
Superintendent. 


On motion, the report was accepted and referred to proper committee. 
38 


298 STATE BOARD OF AGRICULTURE. 


VEHICLES. 


Mr. President and Members of the Executive Committee of the Michi- 
gan State Fair: 


Gentlemen—In the Carriage and Vehicle Department I would most 
respectfully report the greatest exhibit ever offered in the State. 
The number of exhibitors in 1908 were 25. Total number of carriages, 
heavy and light, were 376. Total value as carefully computed, $31,473.50. 
All of which is most respectfully submitted. 
J. E. RICE, 
Superintendent. 


On motion, the above report was accepted. 


AGRICULTURAL IMPLEMENTS AND MACHINERY. 


Mr. President and Members of the Executive Committee of the State 
Agricultural Society: 


Gentlemen—The Superintendent of the Farm Implement and Machin- 
ery Department begs leave to report a most excellent exhibit in his 
department. The number of exhibitors were 106 in all, covering the ter- 
ritory from the New England States to the Missouri river, and I think 
it was the best display of traction engines, corn huskers and shredders 
ever made at a State Fair in Michigan. 

Attached to this report you will find a detailed one giving the name 
and address and the article exhibited. The accommodations extended to 
the Power Department by means of the water mains was very much 
appreciated, also the very fine road built from the railroad docks in on 
the grounds and the improved condition of the real road docks. I do 
not now recall any just complaints against the accommodations or man- 
agement of the fair. +1 thank each and every one of you for the many 
favors extended to me in my official position. 

Most respectfully submitted, 
JOHN A. HOFFMAN, 
Superintendent. 


Upon motion, the report was accepted. 


MAIN BUILDING. 


Officers and Members of the Executive Committee of the Michigan State 
Agricultural Society: 


As Superintendent of the Howland Building which includes manu- 
factured and some miscellaneous articles, I desire to report. The sev- 
eral departments in this building will of course be represented by the 
several superintendents having them in charge and I wish only to add 
that as a combined exhibition this main building presented the best I 
have ever seen at our fair. 

The fruit and dairy interests alone would have filled the entire first 
floor of the hall if the room could have been spared to them. 

The fish exhibit was very fine and as usual attracted more people than 
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any other exhibit in the building. The exhibitions of the educational 
institutions of the State were of the best and should be encouraged. 

Very few of the exhibits in my charge are entered for the purpose of 
obtaining premiums or diplomas. There were 23 entries. The Depart- 
meut offers $42 and of this amount $8 was awarded, with a number of 
diplomas. 

Respectfully submitted, 
F. E. SKEELS, 
Superintendent. 


On’ motion, the above report was accepted. 


ART DEPARTMENT. 


To the Officers and Members of the Executive Committee of the Michi- 
gan State Agricultural Society: 

Gentlemen—As Superintendent of Art at the State Fair, held at 
Pontiac, Michigan, September 7, 1903, 1 submit the following report: 

Yotal premiums offered all classes, $891.50. Awarded, $797. 

We had a very fine complimentary exhibit from the Art Museum of 
Detroit, work of some of the best artists in the State, which added 
largely to the display and with very little expense. For this we feel 
under obligations to Prof. A. H. Griffith, superintendent. 

I was informed by artists and exhibitors who have attended the State 
fairs, that we had the largest, also the best exhibit this year in this 
Department ever made in this State. 

Recommendations.—I would recommend that premium lists be printed 
on separate sheets so they can be placed in the hands of the artists a 
litile earlier to give them more time to prepare new work for this depart- 
ment. 

That skylights be put in and the side windows boarded up, this would 
give better light and would show up the work to a better advantage, 
and it wouid also give more room to display oil paintings. 

That different color than red cloth be put on the walls as the red 
destroys the effect of the paintings. 

Respectfully submitted, 
BYRON E. HALL, 
Superintendent. 


On motion, the above report was received and referred to proper 
committee. 


NEEDLE WORK AND CHILDREN’S WORK. 


Officers and Members of the Executive Committee of the Michigan State 
Agricultural Society: 
Gentlemen—As Superintendent of Needlework, I desire to report: 
The exhibit was the finest ever made- during my experience with your 
Society. : 
_ With a desire to draw out a finer display from professionals and art 
dealers your committee, at my suggestion, kindly changed the profes- 
sional list, grouping the exhibit under one head and offering one large 
premium of $175. The result was very disappointing as the large firms 
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in Detroit, Grand Rapids, and Saginaw, which promised to make fine 
displays, did not compete at all. 

The entries show an increase of 12 per cent over the entries of 1902. 

I would respectfully recommend a revision of the needlework depart- 
ment in the premium list, with very little, if any, change in the total 
amount offered and with this in view have prepared a new list which 
I present for the consideration of your committee. 

This will make a list for professional workers similar to the one pre- 
pared for the amateur exhibitors, with offerings somewhat higher than 
those in the amateur list. 

Sincerely, 
MRS. F. E. SKEELS, 
Superintendent of Needlework. 


On motion, the repert was accepted and referred to committee. » 


SCHOOL EXHIBITS. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 

Gentlemen—As Superintendent of Division 8., (School Exhibit) I beg 
leave to submit the following report: 

The school exhibit at the fair of 19083 was the finest we have ever 
had in this department, success in this department at future fairs 
seems assured. The broad field open here for competition, which is 
inviting the attention of some of our best educators and brightest 
students, would seem to require that more money be offered in prem- 
lums. 

I would, therefore, recommend that the total amount offered in the 
school department be increased to $500. 

Respectfully submitted, 
FRANK MAYNARD, 
Superintendent. 


HORTICULTURE. 


To the President and Members of the Executive Board of the Michigan 

State Agricultural Society: 

Dear Sirs—Not being able to meet with you, I hereby submit my 
report as Superintendent of the Horticultural Division for 1903. 

It is needless to say that space was inadequate, but the exhibitors 
were patient and by the addition of a tent and tables all were com- 
fortably taken care of although the entire display was too crowded for 
best results from an exhibition standpoint. 

The time has come,when it seems almost necessary that this asso- 
ciation should have some permanent location where buildings suitable 
for different divisions could be erected, however, it may not be advisable 
to make the outlay this year during the St. Louis Exposition, because 
it has been the history of expositions in the past that they have detached 
from the best results of our fairs. 

The totals of fruits and plants displayed are as follows. Single plates: 
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I suggest the following: First, that competition in general and 
special collections should be restricted to Michigan fruit growers, but 
on single plates allow outside entries from any state. 

Second. That all collections should include 50 or more plates where 
not otherwise specified. 

Third. That Menominee county be added to the list of lot 1,489. 
class 66. 

Fourth. Having restricted collections to Michigan fruit growers, I 
believe that we should offer a premium of $35 first and $15 second for 
best collections of fruit from any society or individual from any other 
state. 

Respectfully submitted, 
M. L. DEAN, 
Superintendent. 


On motion, the above report was received and referred to proper com- 
mittee. 


4 GATES. 


To the President and Executive Committee of the Michigan State Agri- 
cultural Society: 


Gentlemen—Being Superintendent of Gates, I make the following re- 
port: 

I employed 15 men to take tickets, that included grand stand men. 
Paid gatemen $3 per day and railroad fare, excursion rates. Paid grand 
stand men $1.50 for each one-half day they worked; making a total of 
$264.31. 

All of which I respectfully submit. 

W. P. CUSTARD, 
Superintendent of Gates. 
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SUPERINTENDENT OF POLICE. 


Officers and Members of the Michigan State Agricultural Society: 


Gentlemen—This being my first experience in the Police Department, 
the report, from my point of view, may not be entirely in accord with 
the opinions of others. My endeavor was to be successful, and if in any 
points I may have failed, it was due to lack of experience. 

Harmony with all departments of the city and county in which police 
regulations are concerned was and is maintained. 

Good order was maintained throughout the exhibition, and in the 
main, I believe good work was done, still 1 am aware that exceptions 
are probable, but as yet, knowing of criticisms. I am in the dark as to 
inefficiencies and where they may have occurred. 

As you all know, large crowds were handled, requiring at times a 
large force, and I wish here to express my appreciation of the good will 
shown by the mayor of Pontiac, and the sheriff of the county, and of 
their prompt and valuable assistance in supplying help when needed. 

The total number of men employed whose names are on the pay roll 
for long or short periods, is 67, and the expense of the department was 
$668.47. 

No arrests were made, no fines were collected, but Tuesday morning 
doubtful games and propositions were invited to leave the grounds and 
circumstances brought to bear were such as caused them to depart. 

Respectfully submitted, 
EK. N. BALL, 
Superintendent of Police. 


CONCESSIONS AND PRIVILEGES. 


The expenses of this department were $370.87 as per voucher rendered. 
The receipts, $4,150.51—. Net receipts, $8,778.64. 

Mr. Robert Oakman, representing the Detroit United Railway, pre- 
sented an invitation for the committee and citizens of Pontiac to a ban- 
quet at the Russel House, Friday evening, January 15th. The president 
announced that the invitation would be accepted with the thanks of 
the committee. Mr. Burdick, representing the Detroit United Railway, 
appeared before the committee in the interest of Pontiac as a permanent 
location for the fair. He announced that the equipment and power of 
the railway had been greatly improved during the last year and that in 
case the fair was located in Pontiac the service would be greatly im- 
proved over that of the years during which the fair had been held here. 

Mr. Gragie, traveling passenger agent over the Grand Trunk also ap- 
peared as follows: 

“Any reasonable improvements that you suggest that is an improve- 
ment on our last year’s service we are perfectly willing to make. We 
thought we handled the trains very well last year. If the fair be 
comes permanent in Pontiac our people would be willing to go in and 
spend money so we could load and unload them in better shape.” 

Mayor Gillet of Pontiac presented the advantages of Pontiac as a 
place for the permanent location of the fair. He said the improvements 
already made and contemplated by the Detroit United Railway would 
add very materially to the number of people that could be brought to 
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the fair on the electric line. He also mentioned the fact that Pontiac 
was the center of a radius of 25 miles, which contained more people 
than any other section of the same size in the State. 

The Superintendent of Transportation reported that the matter of 
transportation had been mostly left in the hands of the Secretary. 

Mr. George ©. Hupp, an exhibitor of swine, presented a claim for re- 
muneration on account of loss claimed to have been suffered by reason of 
not being provided with pens in which to exhibit his stock. On motion, 
the claim of Mr. Hupp was referred to a committee of three, Messrs. 
Butterfield, Anderson, and Boyden. 

Mr. Fifield offered the following resolution: 

“Whereas, Hon. H. S. Earle, State Highway Commissioner, contributed 
of his time and energy without pay in the construction of a section of 
stone road and the exhibition of improved road machinery at the last 
State Fair, making an attractive and interesting exhibit; 

Therefore resolved, That the Executive Committee tenders its thanks 
to Mr. Earle for his labors in connection with this exhibit and for his 
great interest in the improvement of public roads in the State, and 
we hereby pledge him our hearty support in prosecuting the movement 
for good roads.” 

The above resolution was unanimously adopted. 

On motion of Mr. Hardy, Mr. R. C. Reed, Secretary of Livingston 
County Association of Breeders of Improved Live Stock, appeared before 
the committee and presented the following: 


To the Honorable Board of Directors of the Michigan State Agricultural 
Society: 


Gentlemen—W hereas, the shipping facilities for exhibtors on the 
present State Fair grounds at Pontiac are wholly inadequate to the re- 
quirements of the public, causing great delay and loss, 

Therefore, we petition your honorable body to see to it that the present 
dockage and other facilities for shipping out stock from the fair grounds 
be increased at least two fold. 

And whereas, The present method of conducting the Forage Depart- 
ment leads to exorbitant charges and dissatisfaction to exhibitors, 

Therefore, we most earnestly petition your honorable body to take 
such action as shall secure to exhibitors hay and grain at a fair market 
price and that your guarantee concerning this matter shall be fulfilled. 

And your petitioners will ever pray. 

R. C. REED, 
Secretary. 
Unanimously adopted. 


The communication was accepted and referred to the Business Com- 
mittee. , 

Mr. A. E. Stevens, representing the Michigan Short Horn Cattle Breed- 
ers’ Association, appeared and presented the request of that association, 
that the Michigan breeders be allowed to exhibit the same animal in 
both the Michigan class and class open to all. Mr. Stevens claims it is 
an injustice to Michigan breeders not to allow them to compete against 
those from outside the State and that other states that offer state prem- 
iums allow their state exhibitors to compete in both classes. He also re- 
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quested that a section be made for junior and senior in the yearling 
class. 

Mr. Stevens also stated that the association had arranged for a sale 
to take place on the fair grounds in May and also desired to hold a sale 
on the fair grounds during the fair, providing the Society would fur- 
nish suitable accommodations for the same. 

Mr. Stevens requests were received and that relating to the premium 
list was referred to the Premium Committee and that relating to sales 
to the Business Committee. 

President Howland presented his address as follows: 


To the Executive Committee, Michigan State Agricultural Society: 


Gentlemen—It has been customary for the presiding officers of this 
Society to bring to the attention of the Executive Committee such mat- 
ters as seemed, in their judgment, to demand adjustment. Following 
the precedent of my predecessors I will endeavor to point out some of 
the undesirable conditions that confront us at the present time and 
recommend, or at least suggest, such action as will, in my judgment, 
either remedy or alleviate the unfavorable conditions I shall refer to. 

The Michigan State Agricultural Society is supposed to be a ward of 
the State, operating along agricultural and mechanical educational lines. 
Its methods are by object lessons, requiring lands, offices, buildings, 
railways and other facilities for accommodating quantities of goods and 
large assemblages of people. 

We find the condition of this Society, after a series of exhibitions 
reaching back over a period of fifty years, such as to compel us to either 
rent, borrow or beg the accommodation we are in need of, and are forced 
to secure, before we can appropriately proceed with a single arrange- 
ment for a future exhibition and this is the third time in a period of 
three years that this condition has been in evidence. During the short 
time referred to there has been expended by the Society nearly $10,000, 
entirely of a temporary nature. 

I assume, gentlemen, ths condition to be undesirable because it is an 
impediment to desirable conditions. It confronts us when we petition 
state aid; it is in evidence when we negotiate with transportation com- 
panies; it deprives us of comfortable accommodations, without which 
we cannot attract the patronge of those seeking amusement, because 
comfort and amusement are close companions. 

Other reasons exist, gentlemen, but I deem those already noted of 
sufficient importance to call for your immediate consideration of such 
measures as are likely to result in the acquiring of accommodations of a 
permanent nature. And next, after your attention has been given to 
the general arrangements that past experience has proved to be neces- 
sary and practical, I call your attention to the matter of state aid. In 
looking over the past history of this Society 1 conclude that for at least 
forty years of the immediate past the conditions have neither been bene- 
ficial to this Society or a credit to the State. 

In proof of this assertion I offer some dates and figures obtained from 
the Secretary and which I presume to be entirely correct. These figures 
relate to appropriations by the State in the year 1849, from which year 
the charter is dated. Four hundred dollars per year was granted for 
five years. Beginning in 1851, two years later, finding the struggle too 
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great for the Society, the State helped it out with the additional sum of 
$600 for the balance of the five years. In 1856-57 this was continued. 
From 1857 to 1858, $2,000 per year; 1859 and 1860, $2,500 per year and 
from 1860 we note the astonishing leap over a period of 40 years, coming 
down to the banner year of pee a) 1901, when the State of Michigan 
in consequence of its wonderful development, standing out in promi- 
nence as one of the component parts of the most prosperous nations on 
earth, by its Legislature doles out to this Society, to this home interest, 
to hoJd as trustee and to be disbursed to individual citizens of the State 
under certified conditions during a period of two years, the sum of 
$9,000. As I understand the situation this comprises the aid and assist- 
ance up to the present time the Society has received and in order to 
emphasize the propriety of taking action on this matter, I desire to use 
still more figures and lap back on to the forty-year period heretofore 
alluded to. 

* In the year 1893, a year of universal depression in business, especially 
in agricultural lines, wheat at that time the staple product of the State, 
selling at fifty cents a bushel—in this year the Legislature donated 
to an ‘outside institution $100,000 of our money and on which our Society 
had more just and natural claims. And this during a period of forty 
years of total neglect of this home Society. This was repeated in 190L 
to the amount of $438,000; again in 1903, to the amount of $50,000 to 
outside institutions organized to promote the same identical object as 
our home Society and while they last damaging to a degree nearly fatal 
to our Society. But notwithstanding the small amount of aid, being 
less than $25,000, it has held more than fifty exhibitions, paid large 
sums in premiums and benefited localities where the exhibitions have 
been held. The large sums, aggregating $193,000, and the institutions 
it has assisted to promote, have vanished in a single year, and all evi- 
dences of value received go to the wrecking company and the junk pile. 

In reviewing past and present conditions I conclude that from the 
date of the organization of the Society to the year 1860 the State gave 
the Society all the assistance, with its comparatively limited resources, 
it could have been expected to. Its neglect during the Civil War and a 
period immediately following, is easily decounted for, but why it suf- 
fered neglect for a period of forty years I am unable to explain. 

I believe our committeemen, representing so many localities of the 
State, by a determined effort with the legislators with whom many of 
them must have a personal acquaintance, could divert the tendency to 
outside appropriations to institutions of a similar nature as ours and 
the old time interest by the State could be revived. I would suggest a 
committee be appointed with that end in view. 

[I have one more suggestion to offer in this connection. I believe an 
effort should be made to induce State officials to attend our fair. I 
would suggest the erection of a guests’ headquarters with a reasonable 
amount of style, with day time accommodations, such as dining hall, 
wash room and several other rooms provided with seats, desks, writing 
materials, etc., with special reference to its being occupied by legislators 
one or more days during the fair. I think it would soon become a feature 
as legislators’ headquarters and would attract other distinguished 
guests. The accommodations could be turned over to other guests when 
not in use by the legislators. 

39 
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I am advised that an organization exists in the Upper Peninsula to 
promote interest in the State fair by inducing citizens of that part of 
the State to exhibit and attend our fair. Geographically considered and 
with that part of the State rapidly developing there might be an Upper 
Peninsula fair organized which might detract from ours. I recommend 
cooperation with the organization referred to and if possible gain ad- 
vantages for them that would neutralize the disadvantage of the long 
distance. 

I believe in the case of organizations desiring privileges, their peti- 
tions should be treated with marked respect and the utmost liberality, 
consistent with the welfare of this Society, especially in the case of 
farmers’ organizations which are growing rapidly and with which we 
should have a cordial understanding, one of which, the State Grange, 
I understand negotiations are due to proceed at once. 

TI am of the opinion that the transportation problem can be greatly 
improved, especially if a long time location should be decided upon. 1 
think the principal effort should be made with the passenger department 
and would suggest that an attempted arrangement be made whereby 
regular rates decrease as distance increases. The large amount of nearby 
traffic, whose fares would be only nominal sums, would then help to 
pay the transportation companies on low fares for long distance traffic. 
This would thus relieve the hardship of the old rule of half fare rates 
for long distances. Each mile we reach out trebles the territory con- 
tributary to the fair. The probable results of this plan I leave to your 
judgment. ; 

With the class of recommendations aiming to promote interest in 
our fairs and attract attendance I would include the encouragement 
of thoroughbred stock sales. They not only attract buyers and sellers 
but also a great many who desire to gain a knowledge of the value of 
such stock and are thereby benefited should they desire to become future 
purchasers. They also benefit the breeding interests of the State. 

A criticism from a leading agricultural paper of the State called my 
attention to the subject of the election of officers. The assertion was 
made that the officials were selected by a “ring.” The fact remains, 
gentlemen, that the ballot box has not been stuffed, with an average of 
forty votes in forty years and with 40,000 people within forty rods of 
the ballot box. Yet it is in evidence that the members of this com- 
mittee do have an influence in the filling of vacancies on this committee. 
{ contend that this is as it should be. When a vacancy occurs by death, 
and it is the duty of this committee to fill that vacancy, is it not of inter- 
est to us to select a proper person to fill that vacancy? In case a vacancy 
is to be filled by election should indifference supplant that interest? I 
think not, gentlemen. This interest, if used to fill vacancies on this 
committee with men of honor and ability, men adapted to the needs of 
this Society and who will use that ability with energy and zeal, it then 
becomes a privilege and not otherwise. 

The subject which I shall now call your attention to is the last and 
most difficult one on which I have undertaken to offer suggestions and 
advice. I allude to the moral government which, for a limited time, 
the management of this Society is held responsible for. Ideas of the 
advice which might be deemed appropriate on this occasion to guide 
your action would be as numerous as the multitude that attends our. 
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fair. There is one thing certain, gentlemen, we should maintain as high 
a standard of morals as the enlightened communities in which we hold 
our exhibitions. That we could do better would be doubtful. And 
when we are uncharitably criticised our critics should consider that we 
have human nature to deal with, and the only portion of that we are 
responsible for making, as we find it, is that which we possess ourselves. 

On motion, the address was referred to the following committee: 
Messrs. Collier, Fifield and Custard. 

A communication was received from the Michigan Oxford Down 
Breeders’ Association, which, on motion, was laid on the table. 

The President appointed the following Premium List Committee: 
Messrs. Young, Butterfield, Hoffman, Rice, Boyden, Waldron and 
McKay. 

The following were appointed for the Committee of Rules: Skeels. 
Custard and Collier. 

Recess was taken to Wednesday evening 7:30 p. m. 


Wednesday evening the Committee on Premium List and Rules being 
in session the committee did not meet until 9:30, when the Premium List 
Committee made their report. 

The committee reported that they would not recommend allowing the 
same animal to be shown in the Michigan and open class. Many 
objections being found to this privilege. In the Shorthorn class two 
divisions were made in yearlings to be called the senior and junior. 
That the date dividing the age between these divisions shall be January 
1 of the year in which the fair is held. 

Class 2 and 2A, Devon cattle, were stricken from the list and Polled 
Durhams put in their place. 

The committee recommended in class 12 geldings be stricken out and 
that all horses in this class must be standard bred and registered if 
over one year old. Those under one year must have registered sire and 
dam in order to compete. 

In class 16 and 16A Cleveland Bays is stricken out and a class for 
German standard bred and other coach horses put in its place. 

The classes for horses owned in Michigan were stricken out and an 
increase of 20 per cent in the amount of premiums in the classes open to 
all was recommended. 

The class 21 is divided and separate classes were made for mares 
and geldings. ~ 

In the sheep department the diplomas offered for Champion Ram of 
any age and ewe of any age in all classes. 

No change was recommended in the swine department and none in 
the poultry department. 

A slight revision of farm and garden department was recommended 
to be submitted by the superintendent and secretary. 

In the dairy department two or three additional premiums in domestic 
products were recommended. 

In the art department a few additions in specimens of painting on 
china was recommended. 

In the needlework department it was recommended that the sugges- 
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tion in the report of the superintendent be adopted and single premiums 
offered for articles by professional artists and dealers. A revision of 
the list adding to the amount of premiums to be submitted by the super- 
intendent was recommended. 

In the horticultural department it was recommended that the exhibit- 
ors of collections of fruit be confined to exhibitors from the State. That 
a special class be made for collections from outside the State. That 
single plates be open to all. That in the class for county exhibits that 
50 varieties should be required in order to receive the first premium. A 
few additions were made to canned and pickled fruits and vegetables. 

In school exhibit the superintendent was authorized to revise the list 
increasing the amount offered not to exceed $400. 

On motion, the report of Premium List Committee was accepted and 
adopted. 

The Committee on Rules reported as follows: 
We recommend that Section 21, Article 12, be amended by strikin 
out provision prohibiting an exhibitor from being given more than one 

premium in the same class. 

Also that September 1st shall be the date for determining the age 
of live stock shown at the fair. Also that the rule prohibiting an animal 
to compete for more than one prize in any class be amended so that a 
horse shown as one of a pair may also be allowed to be shown in the 
same class single, but not in any other class. 

That Section 9 of Article 12 be amended to read as follows: 

“All animals shown in this department must have been owned and 
in the possession of the exhibitor on the first day of June previous to 
the fair, and in Michigan classes must have been in the possession of 
the owner in the State of Michigan on June first previous to the fair.” 

On motion of Mr. Waldron, the report was accepted and adopted. 

Adjourned to meet Friday morning, January 15th, at 9:00 a. m. 

The committee received an invitation from the Saginaw Board of 
Trade to visit that city on Thursday as guests of the Board of Trade. 
The invitation was accepted and the city was visited. The grounds to 
be offered the Society together with the facilities for transportation 
were shown the committee and at an informal meeting remarks were 
made by several of the members of the Board of Trade, setting forth 
the advantages of Saginaw as a place for permanent location for the 
fair. On behalf of the committee President Howland thanked the Board 
of Trade and citizens of Saginaw for the entertainment given them and 
promised to give full consideration to the claims of Saginaw as a place 
for holding the fair. Ex-Gov. Rich also made a few remarks compli- 
mentary to Saginaw people. 

The Executive Committee met Friday morning, January 15th, as per 
adiournment, with the following members present: E. Howland, C. W. 
Young, I. H. Butterfield, E. W. Hardy. Frank Maynard, H. R. Dewey, 
F. E. Skeels, John Marshall, Geo. H. German, Eugene Fifield, L. W. 
Barnes, W. P. Custard, E. N. Ball, W. E. Boyden, J. E. Rice, C. A. 
Waldron, John McKay, John A. Hoffman, and M. P. Anderson. 

Quorum present. 

The Finance Committee reported as follows: 
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Gentlemen—Your Finance Committee to whom was referred the re- 
ports of the Secretary and Treasurer of this Society, would report that 
we have examined and compared the same and that we find them cor- 
rect, all of which is respectfully submitted. 

JOHN McKAY, 
H. R. DEWEY, 
G. H. GERMAN. 


“We would also further report that we have examined the receipts and 
contracts both of the Superintendent of Privileges and find the same 
correct as reported by the superintendent of the department.” 

On motion of Mr. Fifield, the report was received and placed on file. 

Mr. Mclxay moves as follows: “I move that tickets of all kinds except- 
ing complimentary should be in the Finance Committee’s hands in the 
future and should be kept in their hands and they should report the 
number of tickets that have been used in the superintendent’s depart- 
ment.” 

Mr. Rice makes the following motion: ‘In the future badges or orders 
for badges and orders for tickets of all kinds be left in the hands of the 
Finance Committee for distribution.” 

Mr. Fifield recommended keeping track of the badges and buttons 
given. c 

Mr. Rice withdrew his motion and the matter was referred to the 
Business Committee. 

The President requested an explanation regarding the advisability of 
securing a permanent location for the fair. Remarks were made by 
Messrs. Fifield, Hoffman, Dewey, Young, and Custard. 

Mr. Butterfield offered the following resolution: 

“Resolved, That it is the sense of the Executive Committee that the 
State Fair should have a permanent location and to that end we invite 
proposals to furnish suitable grounds and buildings for holding the 
annual fairs of this Society.” 

On adoption of this resolution the yeas and nays were called for and 
the following members voted yea: Messrs. Collier, Howland, Young, 
Butterfield, Hardy, Maynard, Dewey, Skeels, Marshall, German, Fifield, 
Barnes, Custard, Ball, Boyden, Rice, Waldron, McKay, Hoffman, And- 
erson, and nays none. 

Motion was made by Mr. Fifield that a committee of five be appointed 
by the President to receive proposals from different cities who desire 
the Society to locate there, until February 15th, to report to the full 
committee. 

Motion was carried. 

Mayor Guillott, of Pontiac, appeared before the committee and said 
he was prepared to present a proposal of Pontiac for the permanent 
location of the fair, but from the fact that the time for presenting such 
proposals had been extended by action of the committee he would wait 
until the proper time for presenting such proposal. 

Mr. Maynard asked leave to make a few remarks concerning Jackson 
as a place for permanent location of the fair and said that a proposal 
would be presented from that city. 

Mr. Hoffman presented an invitation from the medical superintendent 
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and board of trustees of the asylum at Kalamazoo to meet at the asylum 
as guests of the board at any time most convenient to the committee. 

On motion, the thanks of the committee were tendered the board and 
the invitation accepted, and the President requested to call a meeting 
at the asylum at any time when the business of the committee would 
allow of this being done. 

Mr. Anderson of the committee to confer with Mr. Hupp regarding 
his claim for damages reported as follows: 

“We report that we see no claim that would be due this gentleman 
from the Society and it would be establishing a bad precedent to enter- 
tain any damage settlement with him whatever.” 

On motion of Mr. Fifield, the dates of next year’s fair were made 
from the 12th of September to the 16th inclusive. 

The election of the General Superintendent and members of the Busi- 
ness Committee was then taken up, with Mr. Hall and Mr. German as 
tellers. 

On motion of Mr. Skeels, the Secretary was directed to cast a ballot 
for Mr. Fifield as General Superintendent; Secretary reported the ballot 
as cast, and the President declared Mr. Fifield elected. 

Mr. Anderson moved that the Secretary cast ballot of the committee 
for Mr. Hoffman as a member of the Business Committee. Ballot so 
cast and President declared Mr. Hoffman elected. 

On motion, the salary of the Secretary was made $1,200 per annum 
and the salary of the Treasurer was made $400 per annum. The salary 
of Chairman of Business Committee was made $300 per annum. 

The Chairman of the Business Committee called attention to the 
amount now in the hands of the Treasurer, from which the Society is 
receiving no interest and asked the committee if any action was desired 
in relation to the funds of the Society. . 

After considerable discussion Mr. Anderson offered the following 
resolution: ) 

“Resolved, That we prefer to leave the responsibility for the safe 
keeping of the funds of the Society in the hands of the Treasurer, 
allowing him any interest that may accrue in payment for such respon- 
sibility.” 

Mr. Anderson also moved: “That the bond of the Treasurer be fixed 
at $20,000, and that it be furnished by a reliable surety company.” 

The bond of the Secretary was fixed at $1,000 and bond of Superin- 
tendent of Privileges and Concessions was fixed at $5,000, the cost to 
be paid by the Society. : 

On motion of Mr. Rice, Mr. Grant of the Board of Trade of Saginaw 
was invited to accompany the committee to Detroit. 

Mr. Skeels moved that the Business Committee be authorized to pub- 
lish a premium list at a net expense of not over $3,000. 

Recess taken to 1:30 p. m. 

The Committee on the President’s address reported as follows: 

Mr. President and Gentlemen—I beg leave to say in behalf of the 
committee that we wish to express our sentiment and the sentiment 
of this Executive Committee commending the President for his able 
and broadminded address. It expresses the opinion of the entire com- 
mittee, that it is in harmony with the beliefs of this organization and 
that it is progressive in every degree and the action taken at the rzeet- 
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ing this morning confirms some of the recommendations made by the 
Chairman, and we hope that the general principles in this report will 
be carried out collectively and individually by all members of the State 
Fair Board. 

As regards the following, your committee would suggest or request 
that we read this paragraph. “I believe our committeemen, represent- 
ing so many localities of the State, by a determined effort with the leg- 
islators with whom many of them must have a personal acquaintance, 
could divert the tendency to outside appropriations to institutions of a 
similar nature as ours and the old time interest by the State could be 
revived. I would suggest a committee be appointed with that end in 
view.” 

In harmony with that suggestion your committee deem it eminently 
proper that the Chairman be instructed by this body to appoint a com- 
mittee as heretofore, at the proper time, to solicit the proper aid from 
the State Legislature. 

Again the President says in his address: “I am advised that an or- 
ganization exists in the Upper Peninsula to promote interest in the 
State Fair by inducing citizens of that part of the State to exhibit and 
attend our fair. Geographically considered and with that part of the 
State rapidly developing, there might be an Upper Peninsula fair or- 
ganized which might detract from ours. I recommend cooperation witb 
the organization referred to and if possible, gain advantages for them 
that would neutralize the disadvantage of the long distance.” 

Your committee in that connection suggests that that part be turned 
over to the Business Committee with instructions to cooperate with 
the Upper Peninsula Committee. 

We would encourage the stock sales. They not only attract buyers 
and sellers but all who desire to gain knowledge of such stock. 

Inasmuch as that subject has been discussed somewhat and it has been 
petitioned by the Michigan Short Horn Breeders’ Association, we believe, 
and by the Premium Stock Farm, and some others, and inasmuch as 
part of that matter is under consideration, we recommend that the mat- 
ter be referred to the Business Committee with power to act. 

With these few suggestions and then again appreciating the gratifi- 
cation of this body for the President’s able address, we are respectfully 
yours. 

W. W. COLLIER, 
EUGENE FIFIELD, 
W. By CUSTARD: 


The President was authorized to appoint a committee of seyen on 
legislation. 

The President appointed as Committee on Permanent Location with 
authority to receive proposals for the same, and report to the Executive 
Committee: the Business Committee, Treasurer and Mr. Collier. 

Mr. Hall presented the matter of Frat. or Society Day at the fair, and 
on motion of Mr. Skeels, the matter was referred to the Business Com- 
mittee with power to act. 

The matter of appointing hesiaumicieta for the Grange at the fair 
was left in the hands of the Business Committee. 

Mr. Waldron offered the following resolution, which was adopted: 
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Whereas, Parke, Davis & Co. having supplied disinfectants and pro- 
vided for applying the same in the stock barns and closets on the fair 
grounds during the fair without expense to the Society, and, 

Whereas, During this time no disease was reported among the animals 
on exhibition, the closets at all times being as free from offensive odor 
as such public places can be made, the stock stables having no disagree- 
able smell, with the absence of flies. Therefore, be it 

Resolved, That the thanks of this Society are due and are hereby 
tendered to Parke, Davis & Co. for their efficient work in disinfecting the 
grounds and buildings during the week of the fair of 1903. 

On motion, they adjourned to meet at the call of the President. 

The committee at 3 o’clock took the electric cars for Detroit as guests 
of the Detroit United Railway, and in company with a number of citi- 
zens of Pontiac and Oakland county and of Detroit, participated in a 
banquet at the Russel House, and the mayor of Detroit and several 
others expressed their wish that the Society would permanently locate 
at Pontiac. 

President Howland and Mr. Fifield and Mr. Young of the board were 
called on for brief speeches and expressed their pleasure at the courtesy 
extended the committee by the United Railway and citizens of Detroit. 

The Committee on Permanent Location met at Detroit, February 2 
and formulated a schedule as a basis for securing proposals for grounds 
and buildings for the permanent location of the fair. 

In response to request for proposals offers were received from Sagi- 
naw, Pontiac, Jackson, Ypsilanti, Charlotte and Grand Rapids. 

The committee having visited the several localities, a meeting of the 
Executive Committee was called to meet at Kalamazoo, March 24th. 


Meeting of the Executive Committee at the Michigan Asylum, Kala- 
mazoo, March 24, 1904. ; 

Called to order by the President at 9 o’clock a. m. 

Present: he President, Vice President, Treasurer, Secretary. Mem- 
bers of the Executive Committee: Messrs. Hardy, Maynard, Dewey, 
Skeels, Jacobs, Collier, Hall, Marshall, German, Fifield, Barnes, Ball, 
Custard, Boyden, Rice, Waldron, McKay, Hoffman, ex-Presidents Ander- 
son and Rich. 

Dr. Edwards, Superintendent of the Asylum, made some remarks 
welcoming the committee. President Howland thanked the superintend- 
ent for the courtesy. 

The object of the meeting, as stated by the President, was to con- 
sider proposals for furnishing facilities for the permanent location of 
the state fair. 

The Committee on Permanent Location reported the proposals re- 
ceived and recommended that the representatives of the several cities 
offering sites be given a hearing. ! 


MICHIGAN STATE AGRICULTURAL SOCIETY. 313 


On motion of Mr. Skeels, the report was accepted and the recommenda- 
tion regarding the hearing of representatives of the several locations was 
concurred in. 

The several proposals, as received by the Committee on Location, were 
read by the Secretary. Pending the reading it was announced that the 
Governor of the State was at the Asylum. On motion of Mr. Baldwin, 
the President and ex-Goy. Rich were appointed a committee to invite 
the Governor to meet the Executive Committee. 

The Governor appeared and made a few remarks. 

The reading of proposals was completed. <A discussion arising re- 
garding the conveyance of title of lands which may be selected as a 
- location, Mr. Young moved that “no conveyance be accepted which 
does not convey a title in fee simple.” After further discussion, the 
motion was withdrawn and a recess was taken to one o’clock p. m. 


Thursday, March 24th, 1 o’clock p. m. 

Called to order by the President. Same members present. 

President Mills of the Asylum Board was introduced and welcomed 
the committee and delegates from cities present. President Howland 
responded. 

The President announced that delegations invited to present proposals 
would be called in alphabetical order of the cities represented. 

Charlotte was represented by Mr. H. 8S. Maynard and Mr. George A. 
Perry. 

Jackson by Hon. J. C. Sharpe. 

Pontiac by Hon. H. C. Guillott and Robert Oakman of the Detroit 
United Railway. 

Saginaw by Gov. Bliss, Mayor Baum and G. W. Weadock. 

Ypsilanti by Capt. HE. M. Allen, Mr. Ainsworth and John K. Campbell. 

A recess was then taken to 7:30 p. m. 

The committee met at 7:30 p. m. 

Same members present and also Mr. Dean. Mr. Baldwin moved that 
the committee proceed to ballot for a place for permanent location of 
the fair. Mr. Skeels moved as a substitute that when the committee 
adjourns that it be to meet at Lansing, Thursday, April 7th, at 8:00 p. m. 

In the discussion that followed, Mr. Hoffman favored closing up at this 
meeting. Mr. Collier favored definite action. Mr. Rich suggested that 
a small committee be appointed to secure further propositions from the 
railroads, abstracts of titles to lands, ete. After further discussion, 
participated in by Messrs. Skeels, Collier. Waldron, Hoffman, Hardy 
and Anderson, the substitute was adopted. 

Mr. Hardy moved that the President and Mr. Anderson be added to 
the committee on location. 

Carried. 

On motion of Mr. Skeels, the committee on location was instructed 
to secure from the railroad companies agreements in writing for the 
construction at any grounds selected for permanent location, such 

40 
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tracks, sidings, platforms and station facilities as in their judgment 
are needed for-the handling of freight and passengers at the fair 
_ grounds and report the agreements received to the Executive Committee 
at the next meeting. 

Mr. Custard mov ved that the locating igulinetttea be instructed to ask 
that a deed be filed and an abstract furnished by the several localities 
submitting proposals. After discussion, the motion was withdrawn. 

Mr. Skeels moved that the question of receiving additions to bids be 
referred to the locating committee. After discussion, withdrawn. 

Mr. Hardy moved that the proposals received by the locating com- 
mittee on February 20th, be those considered by this committee. Mo- 
tion withdrawn. 

Mr. Skeels moved that the status of proposals for location with regard 
to time of acceptance be referred to the locating committee. 

Carried. 

It was moved by Mr. Skeels that the thanks of the Executive Com- 
mittee are due, and are hereby tendered to the authorities of the Asylum, 
and to the ladies for entertainment and courtesies extended to ete com- 
mittee at this meeting. 

Adopted unanimously by a rising vote. 

On motion, adjourned to meet at Hotel Downey at Lansing, Thurs- 
day, April 7th at 8 o’clock p. m. 


Meeting of the Executive Committee at Lansing, April 7th, 1904, at & 
o’clock p. m. 

Called to order by the President. 

Present: Messrs. Fifield, Barnes, Custard, Ball, Boyden, Dean, Rice, 
Waldron, McKay, Hoffman, Hardy, Maynard, Dewey, Skeels, Jacobs, 
Collier, Hall, Marshall, German, Anderson, Rich, President Howland, 
Vice President Baldwin, Treasurer Young, and Secretary. 

Minutes of last meeting read and approved. 

Mr. Anderson made some remarks relating to the object of the meet- 
ing. The Committee on Location reported as follows: 

To the Executive Committee: 

Gentlemen—Your Committee on Permanent Location having consid- 
ered the subjects referred to the committee at the meeting at Kalamazoo, 
held March 24th, relative to securing written agreements from steam 
and electric railway companies, to provide necessary facilities for hand- 
ling freight and passengers on permanent grounds, would report that 
there has been received from the Michigan Central Railroad for places 
named on its line, from the Grand Trunk Railway for Pontiac and from 
the Pere Marquette for Saginaw, also from the electric railways at the 
several places, agreements to provide such facilities which, in the judg- 
ment of’ your committee, are sufficient. 

Regarding the status of proposals as to time of acceptance, your com- 
mittee recommend that they be received as they appear at the present 
time. 
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Your committee also recommend that representatives of the several 
cities have fifteen minutes each, in which to further advocate their ad- 
paaces as permanent locations before the Executive Committee. 

EUGENE FIFIELD, 
Chairman. 

On motion, the report was accepted. 

On motion of Mr. Rich, the report was adopted, with an amendment 
that the time given to hearing be ten minutes for each city. 

On motion, Mr. Collier was appointed time-keeper for speakers. 

Places were called in the order following: 

Charlotte, no response; Jackson, by J. C. Sharpe; Ponitac, by A. L. 
Moore; Saginaw, by G. W. Weadock, Gov. Bliss, Mayor Baum, Mr. Ben- 
- jamin; Ypsilanti, by Capt. E. M. Allen, John K. Campbell. 

On motion of Mr. Anderson, the committee proceeded to an informal 
ballot for permanent location, with the following result: 

Whole number cast, 25. Jackson, 6; Pontiac, 9; Saginaw, 7; Ypsilanti, 
2; Charlotte, 1. 

There being a question raised as to the number of votes necessary 
for a choice, it being stated also that the statute providing for perma- 
nent location required a majority of the members of the Executive Com- 
mittee. It was moved and carried, that a majority of the Executive 
Committee be required to locate permanently. 

Twenty informal ballots were taken without choice, and on motion, 
a formal ballot was ordered. Thirty-one formal ballots were taken with- 
out choice. 

Mr. Rich moved that the committee announce that they are unable to - 
agree and ask for the new bids. Carried on aye and nay vote as follows: 

Ayes—Barnes, Custard, Rice, Hoffman, Hardy, Jacobs, Collier, Hall, 
German, Rich, Howland, Baldwin, Young, Butterfield—14. 

Nays—Fifield, Ball, Boyden, Dean, Waldron, McKay, Maynard, Dewey, 
Skeels, Marshall, Anderson—11. 

A recess was taken for fifteen minutes. 

Mr. Hoffman moved that when the committee adjourn, it be to meet 
at the Post Tavern, Battle Creek, on Tuesday, April 19th, at 8 o’clock 
p- m. 

Carried. 

On motion of Mr. Jacobs, the Secretary was directed to receive sealed 
bids for permanent location, to be presented to the Executive Commit- 
tee at its next meeting. 

On motion, adjourned. 


Meeting of the Executive Committee held at Post Tayern, Battle 
Creek, Tuesday, April 19th, at 8 o’clock p. m. 

‘Called to order by President Howland. 

All members present, except Mr. Palmer. 

Mr. Hinds moved that the fair of 1904 be, if held, at Pontiac. 

Lost on aye and nay note as follows: 

Ayes—Dean, Rice, McKay, Hinds, Jacobs, Collier, Hall, German, Rich, 
Howland, Baldwin, Butterfield—11. 

Nay s—Fifield, Barnes, Custard, Ball, Boyden, Waldron, Hoffman, 
Hardy, Maynard, Dewey, Skeels, Marshall, Anderson, Young—14. 
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On motion of Mr. Hoffman the bids for permanent location of fair 
were opened and read. 

Saginaw offered 85 acres as land and $27,500, also another site of 
$5 acres and $30,000. 

Pontiac offered additional Jand to that now occupied by the Oakland 
County Agricultural Society, making 7014 acres, and all the buildings 
and improvements now on the grounds. 

Ypsilanti offered SO acres of land and $5,000. 

Jackson offered 85 acres of land, known as Cooley Park, with all the 
improvements thereon and $25,000. 

Mr. W. C. Anderson, of the Detroit citizens’ committee, presented an 
offer of a suitable site of not less than 80 acres of land and $35,000. 

On motion of Mr. Dewey, twenty minutes was allowed to represen- 
tatives of each place to present its claims, and the cities were called in 
alphabetical order. 

Mr. Collier was appointed time-keeper. Detroit, Mr. E. M. Hopkins. 
Jackson, by Mr. Potter and Mr. T. M. Barkworth; Pontiac, by Mayor 
Riker and D. L. Davis; Saginaw, by G. W. Weadock; Ypsilanti, by Capt. 
E. M. Allen. 

A recess for ten minutes was taken. 

On assembling with same members present, on motion, proceeded to 
formal baliot for place for permanent location of state fair. Mr. Skeels 
and Mr. Hall appointed tellers. 

First ballot—Pontiac, 6; Jackson, 5; Detroit, 7; Saginaw, 6; blank, 2. 

Second ballot.—Pontiac, 5; Jackson, 5; Detroit, 8; Saginaw, 7; blank, 1. 

Balloting was continued without result until on the fifty-seventh bal- 
lot. Pontiac, 1; Jackson, 2; Detroit, 14; Saginaw, 8. 

Detroit having a majority of votes of all members of the Executive 
Committee, the President declared Detroit as the choice for permanent 
location of the state fair. 

Mr. Skeels moved that the vote be made unanimous, all members 
vote aye except Mr. Boyden. 

Mr. Hoffman moved that the committee meet at Detroit at the call 
of the President to inspect sites offered. The motion was laid on the 
table. 

Representatives of Detroit were requested to come before the com- 
mittee for conference regarding inspection of sites. 

On motion of Mr. Collier, the committee adjourned to meet at the Gris- 
wold House, Detroit, on Friday, May 6th, at 9 o’clock a. m. 


Meeting of the Executive Committee at the Griswold House, Friday, 
May 6, 1904. 

Present: President Howland, Messrs. Baldwin, Young, Butterfield, 
Fifield, Barnes, Custard, Ball, Boyden, Rice, Waldron, McKay, Hoffman, 
Hinds, Skeels, Jacobs, Collier, Hall, Marshall, German, Anderson, Rich, 
Dewey. 

Minutes of meeting at Battle Creek read and approved. 

Mr. Boyden moved that Mr. Collier be requested to confer with the 
citizens’ cominittee of Detroit and ask a joint meeting. 

A recess was taken to 9 o’clock. 
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On assembling, Mr. Skeels moved that the site known as the Medbury 
site, located on Woodward avenue, containing 80 acres of land, be the 
choice of this committee as a location for the state fair, provided that 
all the conditions as to water, sewerage, light, fire and police protection, 
and railroad facilities as required by the specifications made by this 
committee be fulfilled. 

Mr. Jacobs moved to amend by accepting the site proposed if the 
whole front of this tract of land on Woodward avenue be included. 

Amendment accepted. 

Mr. Rich moved as a substitute, that the site on Grand River avenue, 
known as the Ferguson tract be accepted. 

Substitute not seconded. The améndment was lost. 

The motion was carried. 

Mr. Baldwin moved that the Business Committee be directed to com- 
plete the contract and transfer of land for site and acceptance of the 
money consideration on behalf of the Society, as mentioned in the 
proposal. 

Carried. 

The Business Committee and Mr. Young and Mr. Skeels were directed 
to visit other state fair grounds in their discretion and to prepare plans 
of grounds and buildings for improvement of new site, and present to 
the Executive Committee at a future meeting. 

On motion, adjourned. 
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REPORT OF HOUGHTON COUNTY AGRICULTURAL SOCIETY. 


Houghton, Michigan, December 31, 1903. 
We, the undersigned, J. H. Jasberg, President; Charles H. Moss, Treas- 
urer, and Ira E. Randall, Secretary, of the Houghton County Agri- 
cultural Society, for the year ending December 31st, do hereby certify, 
sign and submit this, our annual report for the fiscal year ending Decem- 


ber 31, 1903. 
JOHN H. JASBERG, 
President. 
CHARLES H. MOSS, 
Treasurer. 
IRA E. RANDALL, 
Secretary. 


HOUGHTON COUNTY AGRICULTURAL SOCIETY REPORT FOR THE FISCAL 
YEAR ENDING DECEMBER 31, 1903. 


RECEIPTS AND DISBURSEMENTS. 


Receipts. Disbursements 
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MICHIGAN STATE GRANGE. 


Report of the Order of Patrons of Husbandry in Michigan for the year 
ending June 30, 1904. 


OFFICERS FOR 1904. 


Master—G. B. Horton, Fruit Ridge. 

Overseer—N. P. Hull, Dimondale. 

Lecturer—Mrs. Frank Saunders, Rockford, R. F. D. 
Steward—T. E. Niles, Mancelona. 

Assistant Steward—Wm. Robertson, Fremont. 
Chaplain—Perry Mayo, Ceresco, R. F. D. 
Treasurer—E. A. Strong, Vicksburg. 
Secretary—Miss Jennie Buell, Ann Arbor. 

Gate Keeper—G. A. Whitbeck, Montague. 
Ceres—Mrs. Anna R. J. Wilson, Lapeer. 
Flora—Mrs. Virginia Halladay, Clinton. 
Pomona—Mrs. Della Proctor, Dansville. 

Lady Assistant Steward—Mrs. Mary Robertson, Fremont. 


EXECUTIVE COMMITTEE. 
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G. B. Horton, Fruit Ridge, 
Jennie Buell, Ann Arbor, 
Ex Officio. 


During the year the growth and interest in the organizing of farmers 
for self improvement and betterment of their conditions has gone 
steadily on. The movement seems to stand on a firmer basis and to be 
making a healthier advance than in the early days of farmers’ orders 
when they made a mushroom growth good but for a brief time. 

There have been 74 new Granges organized, 13 dormant ones reorgan- 
ized and six county or Pomona Granges formed. 

The summer rallies held in August were attended by many thousands 
of merabers of the order and reached a large number besides of the 
farming class not yet enrolled in organized work. These rallies are made 
the general disseminating points for distributing organization seed. 
Sociability is cultivated, one’s acquaintance with people is widened and 
friendships are deepened and cemented closer by the leisurely outdoor 
assembling of many together. 
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Other means within the order itself are established to be used for the 
more effective training of members in progressive methods of Grange 
work, and in imparting information and giving encouragement to dis- 
cussions of vital subjects. "Among these latter means the improved 
county Granges of the present time rank first. 

One of the most popular questions in Grange meetings of every degree 
has been that of primary reform. More resolutions came before the 
State body favoring such a measure than upon all other questions com- 
bined. 

The State lecture work has been continued with the end in view of 
unifying programs throughout the Granges. The broad general topics 
assigned by the lecturer of the National Grange have been incorporated, 
one a month, into the programs suggested by the State lecturer. Into 
the alternate program an agricultural topic has been introduced. For 
the better study of the farm subjects, special bulletins have been pre- 
pared by members of the Agricultural College faculty and sent out by 
the State lecturer. These have met with great favor and have improved 
the character of the real educational work done through the Grange. 
Everywhere it is observed that more intelligent lecture hour work is 
being carried into the programs of the local and county Granges. Each 
session of State Grange undertakes to encourage the thought that the 
lecturer is a teacher and therefore needs something akin to normal train- 
ing in Grange methods and in ways of teaching agriculture. In addition 
to the usual lecturers’ conference, last December, there were given sev- 
eral addresses on Grange and agricultural education which proved very 
valuable along this line. 

The increasing membership and number of Granges have called for an 
extension of supervision of the local work and a corps of special deputies, 
accountable to one general deputy, has accordingly been appointed. 
This is tending to strengthen and unite all the work and interest. 

Another new department is known as the bureau of information. This 
aims to bring buyers and sellers into more direct contact through the 
advertising medium of the Grange information bulletin and is proving 
quite satisfactory. 

The former plan of State Grange making contracts with wholesale 
houses is maintained with increasing patronage. The Grange now has 
a farm fence agency covering the State and its binder twine sales now 
approximate 450 tons. 

Slowly, but surely, we trust this body of Patrons of Husbandry banded 
together for self culture and the uplift of those in similar environment, 
is raising the standards of work and living outside and inside the farm 
homes of Michigan. 

JENNIE BUELL, 
Secretary. 
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REPORT OF THE MICHIGAN STATE ASSOCIATION OF 
FARMERS’ CLUBS. 


Officers of the State Association of Farmers’ Clubs, 1903-1904: 


President—Hon. N. A. Clapp, South Lyon. 

Vice President—Mrs. G. E. Brown, Mt. Pleasant. 
Secretary—Mrs. George Auten, Clyde. 
Treasurer—Mrs. Charles Cook, Owosso. 


DIRECTORS. 


L. C. Baker, Wolf Creek, term expires 1904. 

Capt. W. M. Horton, Fowlerville, term expires 1904. 

A. L. Chandler, Corunna, term expires, 1905. 

E. H. Richey, Vassar, R. F. D. No. 3, term expires 1905. 
Charles B. Cook, Owosso, term expires 1906. 

Z. W. Carter, Lake Odessa, term expires, 1906. 


Since the last report was made Lansing has again entertained in our 
beautiful capitol the State Association of Farmers’ Clubs. December 
8-9, 1903, the Senate Chamber was filled with enthusiastic ladies and 
gentlemen, co-workers in this grand and noble farmer club movement. 
There were representatives from the north, south, east and west of our 
beloved Michigan. 

When I accepted the office of Secretary of the Michigan State Asso- 
ciation of Farmers’ Clubs, and examined the records, Re of clubs, etce., 
it became evident to me that a new system of work and a revised and 
corrected roll of membership was necessary. The only memoranda on 
file in the secretaries book was the name of the clubs and the address 
of the secretaries. Information in regard to the date of organization, 
changes in membership and officers, and present condition of clubs were 
conspicuous by virtue of their absence. It reminded one of a country 
utility store without an invoice, and such an invoice was determined 
upon. In pursuance of the plan adopted, this blank was mailed to the 
secretary of every club as given in the official roll. 
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MICHIGAN STATE ASSOCIATION OF FARMERS’ CLUBS. 


Secretary’s Office, Clyde, Michigan. 


To the Secretary: 

The State Association of Farmers’ Clubs would like to have the fol- 
lowing questions answered in order to have on file a correct and accurate 
report of all clubs organized. 

It is therefore earnestly requested that you fill out the enclosed blank 
and return as soon as possible to the office of the Secretary of the State 
Association. 
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If there are any clubs recently organized in your vicinity, kindly send 
us the name of a member or officer so that we may write them for full 
report. 

Do not delay but please attend to it at once, and oblige, 

MRS. GEO. H. AUTEN, 
. Secretary of State Association. 


A notice was also inserted in the Michigan Farmer, requesting the 
secretary of newly organized clubs to report the same to the State Sec- 
retary. The following is a brief report of the results up to date: 


Clubs in good standing and in thriving condition................ 127 
Clubs: that have never been recorded: =.) ..22) Acs 2. Be eee 14 
SS FNC SATIOOE 53 05 6 Sou ak sosae a oo ba Mee 2 aid omaha: bea Shee Oo cane eee Ens 11 
Cinbs-not heard froni to date 1% 6-8 Sees ee a 50 

Total number of members reported................ BF een Pare 8,750 


From ihese figures it is evident that the rural communities of Michi- 
gan are truly in earnest in their endeavor to promote the welfare of 
their brother workers and incidentally their own surroundings and con- 
ditions, but earnest efforts properly guided and applied will accomplish 
infinitely more than those efforts, however earnest, which are allowed to 
act at random. The steady, regular blows of the hammer upon the drill, 
turned by the experienced miner penetrates the hardest rock. 

Likewise systematized and unified efforts will unite us closer together 
and expand our field of operations. 

At the next convention I shall propose that a by-law be passed requir- 
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ing the local secretaries to report yearly to the State Secretary. This 
report to incorporate the following: Number of meetings held during 
the year; average attendance; whether or not associational questions 
are discussed; number of old and new members, and the names and ad- 
dresses of the officers, also that printed sheets be furnished the clubs by 
the association for this purpose. . 

I should like to call the attention of the club members to a plan for 
increasing our membership, in which judicious notices are to be inserted 
in the small local papers, advocating an organization of farmers, and 
asking anyone so interested to correspond with the Secretary of the 
State Association. 

Upon which the Secretary is to notify the organized club nearest the 
locality sending this request, to appoint one of their members to meet 
with and assist in organizing the petitioning club. In this way the 
opportunity of attending a farmers’ club will be in reach of all. ‘So let 
us never grow weary in well doing, for we know we will then succeed. 
if we do our work cheerfully and well. 

MRS. GEO. AUTEN, 
Secretary... 
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FRANKLIN WELLS. 


The pioneers of Michigan, those who founded and builded the State 
and its institutions, merit the admiration of its citizens of a later day. 
No praise can be too lavish for the men and women who came to this 
State, and cleared its farms, builded its towns, founded its churches and 


of laws. They were people largely from New York and New England, 
descendants of the fathers and mothers of the Revolution, and brought 
with them to Michigan the patriotism, the recognition of the moral force 
exerted by the church, an appreciation of the value of an education, 
and a knowledge of the importance of a just system of laws, that be- 
longed to the fathers of the republic. 

Mr. Wells coming to the State as a youth, soon after its admission to 
the Union, was able to take part in this work of State building, and 
gave more than sixty years of an active life to that end. 

Franklin Wells was born in Salem, New York, April 19, 1823. His 
father was Joseph Wells who came to New York from Connecticut. 
His mother was Lucy Hollister. Joseph Wells was a very religious 
man and brought up his family in accordance with these views. Frank- 
lin’s early education was obtained in the primary schools, with a few . 
terms in the Washington Academy at Salem. In 1837 his father came to 
Michigan, making the journey by wagon, and arriving at the farm se- 
lected at Mottville, St. Joseph county, June 12th of that year. 

In 1838 Franklin, then 15 years of age, went to Constantine as clerk 
in the store of Albert Andrus & Co. Two years later he was employed 
by John S. Barry, afterward Governor of the State. He was also em- 
ployed in the store of Joseph R. Williams, who was afterward the first 
president of the Agricultural College. In 1842 and before he was of 
age he entered into partnership with his former employer Albert Andrus, 
which continued for four years, when he bought out Mr. Andrus and 
continued a general mercantile business, wool buying, etc., until 1871. 

In 1861 he purchased a farm of 300 acres near Constantine and a little 
later another of the same size in Florence township. These farms he 
improved and cultivated to the time of his death. He was a lover of 
good farm stock and established a herd of short horn cattle. 

Mr. Wells was always prominent in local public affairs. He was, in 
his early days, township clerk, later president of the village of Con- 
stantine, for more than a quarter of a century a member of the village 
school board, and for ten years its president. He was postmaster at 
Constantine from 1869 to 1873 and again from 1882 to 1886. From 1878 
to 1890 he was county agent of the State Board of Corrections and 
Charities. He served one term as statistical agent for Michigan of the 
United States Department of Agriculture. 

He was an ardent republican and took active part in political affairs, 
having been at different times chairman of the county committee. He 
enjoyed the personal acquaintance of Goy. Bagley, Senator Chandler, 
Senators Stockbridge and Burrows, and could have held prominent of- 
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fices in the State, but he steadfastly declined any proposals for nomi-' 
nation for such offices. 

In 1873 he was appointed by Gov. Bagley, member of the State Board 
of Agriculture, and it was on this board that his most important public 
work was given. For thirty years he devoted his best efforts to the 
advancement of the interests of the Michigan State Agricultural College. 

His appointment on the board came at a time when the college was 
making its hardest struggle for existence. It had just escaped amalga- 
mation with the university. There had been for a year or two previous 
considerable friction in internal management. The resources of the 
college were small and there was no great prospect of improvement. 
Gov. Bagley fortunately had a full appreciation of the value of the State 
educational institutions. In his first message he advocated liberal ap- 
propriations to the university and the college. The total State appro- 
priation for 1873 was $27,316, and the interest from the land grant 
fund was $11,038.48. The total college expenditures for the year in- 
cluding boarding hall was $50,535.39. 

Mr. Wells accepted the office in the same spirit which characterized 
all his work. He made the college business his business. In those days _ 
it was customary for the board to be met by the college team on arrival 
at the station, whence they were taken to the home of the president or 
a member of the faculty, to be entertained during their meeting. Hotel 
bills were almost unknown in the board members accounts of those days. 

Gov. Bagley’s recommendation of liberality to the educational institu- 
tions bore fruit, and the legislative appropriations were larger and more 
freely given than for some years previous. From this time on the col- 
lege continued slowly to gain the support of the farmers of the State, 
a support which should have been expected from the start, but which 
was not always given. 

Mr. Wells’ committee work on the board during his first term was on 
the finance and farm committees. On the former his business training 
made his services exceedingly valuable. He always strove to maintain 
the college along the original ideas which its founders had proclaimed 
at the beginning. While neglecting no other valuable feature he always 
sustained every movement to improve its agricultural department. 

In 18838 on the death of Hezekiah G. Wells, who had been president 
of the board for many years, Mr. Franklin Wells was elected president 
and was re-elected at each biennial reorganization till 1899. He was 
again elected in January, 1903. He thus served on the board a few 
months over thirty years, and as its president sixteen years. 

A material monument to his memory, which will last for many years 
is the double row of elm trees growing along the north side of the 
campus and orchard, planted at the suggestion of Mr. Wells. 

The details of Mr. Well’s valuable work for the college are not con- 
tained in the records*of the Board of Agriculture. They cannot be 
written. They are etched upon the map of the campus in living char- 
acters, and stand out in relief in its architectural monuments. More 
permanent even than this, is the impress he made upon his fellow mem- 
bers of the board, the faculty of the college, the alumni and students, 
all who were his contemporaries during those thirty years, and from 
them to be transmitted to successors and to successive generations. 
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Mr. Wells early in his career gained the confidence and respect of the 
people of his own home town and of St. Joseph county. So sound was 
his judgment and so perfect his integrity that his neighbors of all 
classes came to him for advice and help, and they never were repulsed. 
How much of his time was taken in this kind of work will never be 
known, but it was not forgotten and the whole community mourned his 
death. 

Mr. Wells’ strongest characteristic, as it appeared to me, was his 
devotion to duty and to principle. Whatever he decided to be his duty 
became his ruling passion, and he could not be swerved from it. He was 
a man of strong sympathies. He loved his family, he was true to his 
friends. A daughter writes, that to her his strongest point was courage. 
This does not conflict with my estimate, because devotion to principle 
requires much courage. He was a very kind hearted man, his children 
loved him, as he loved them. He believed in the golden rule and 
practiced it. 

Nothing better can be said of any man. 

I. H. BUTTERFIELD. 
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